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aLFaLFa· SEED PRODUCTIONl 
c. J. SORENSON2 
Introduction 
Utah produced 39.87 percent of the total alfalfa ·seed in the United 
States in 19253• That was when the fields of this state yielded 6.4 
bushels of seed per acre compared with 3.77 bushels for the average 
of the United States. 
During the next five years, however, the picture changed because 
of adverse influences that threatened the alfalfa-seed industry in Utah. 
So severe were the fields struck by some seemingly unknown plague 
that seed production declined until in 1930 Utah produced only 3.67 
percent of the nation's supply and the acre yield dropped to 1.2 
bushels, a decreas~ of 81.25 percent below the production of five 
years previous. Rt the same time, production for the nation declined 
only 27.59 percent. 
Rlthough there has been a general decline in the average yield 
of alfalfa seed throughout the entire country since 1925, it has been 
more pronounced and more uniformly low in Utah during each year 
of this period, particularly since 1927. This situation gravely affected 
the economic welfare of seed growers and distributors over the entire 
state, especially in Millard County and the Uinta ' Basin, the principal 
seed-production areas in Utah. 
The most prominent factors suspected of either causing or con-
tributing to this condition were failure of pollination, unfavorable soil-
moisture relationships, adverse temperatures or unfavorable relative 
humidity at critical periods during the development of the reprodubtive 
structures of the alfalfa and insect pests. It was observed by the 
author and others that during. this period of declining yields, alfalfa-
seed fields blossomed seasonably and ' were apparently normal. In-
1 Contribution from the Department of Entomology 
2 Research associate professor of entomology 
3 Yearbooks of Agriculture and Agricultural Statistics, U. S. Dept. Agr. 
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stead of developing pods within the usual time, however, the alfalfa 
remained in full bloom for 10 days or 2 weeks, after which the flowers 
II stripped" or dropped off excessively. 
In the summer of 1930 a preliminary survey was made by the 
Utah .Agricultural Experiment Station in Millard County and the Uinta 
Basin for the purpose of obtaining an index to the intensity of infesta-
tion of various insects inhabiting the alfalfa-seed fields of these two 
important seed districts. It was found that Lygus bugs (then commonly 
known as tarnished plant bugs) were the most numerous insect in-
habitants, with the exception of thrips, during the bloom period of the 
alfalfa. These bugs were taken in numbers ranging from 200 to 500 
in 50 sweeps with an insect net, in several alfalfa fields of these 2 
districts. The maximum number taken in a single field during this pre-
liminary survey was I, 105 bugs at .Abraham in western Millard County 
on .AUgust 14, 1930. 
Because of this prevalence of plant bugs in the alfalfa-seed fields, 
and the probability of their contributing to, or even causing, decreased 
seed yields, the Utah .Agricultural Experiment Station in 1931 began 
an investigation to ascertain the relationship of these insects to alfalfa-
seed production. 
Purpose 'of Investigation 
This investigation, which continued during the two suceeding 
years, had four primary purposes: (1) to determine the distribution 
of these plant bugs and the intensity of their infestation in the alfalfa-
seed districts of the state; (2) to ascertain whether these bugs constitute 
an important factor, either causing or contributing to, the excessive 
flower-drop annually occurring in alfalfa-seed fields, or if they are 
otherwise responsible for decreased yields of alfalfa seed; (3) to study 
the general biology of these insects with particular reference to their 
life histories in alfalfa as the host plant; and (4) to investigate possible 
practical methods for their control. 
Identification of Plant Bugs From Alfalfa-Seed Fields 
Specimens of plant bugs, collected from alfalfa-seed fields of 
Millard County and the Uinta Basin, were identified4 as L ygus hes-
perus Knight and L. elisus Van Duzee of the family Miridae, order 
Hemiptera. These two species of plant bugs are closely related to 
the tarnished plant bug, L. pratensis Linn. 
Inasmuch as L. hesperus and L. elisus had been observed, by 
various investigators, to feed and breed extensively in alfalfa and 
clover and were otherwise associated with legumes, also because of 
4 Identified by Dr. H. H. Knight, research associate professor of entomology, Iowa A.gri-
cultural Experiment Station. 
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some apparent confusion regarding the common names applied to 
them, Shull (15) proposed the following new common names for these 
two Lygus species: the "legume bug" for L. hesperus Knight and the 
"pale legume bug" for L. elisus Van Duzee. 
General Descriptions of Lygus Hesperus and L. Elisus 
L. hesperus Knight and L. elisus Van D. vary somewhat in size 
ranging from 4 to 5 mm. (5/32 to 3/16 inch) long and approximately 
one-half as wide. L. hesperus is slightly larger than L. elisus. 
The former varies in color from yellowish- or reddish-brown to dark 
brown, whereas, in L. elisus the color is pale or yellowish-green; 
usually slightly and variably mottled. Each species possesses a dis-
tinct V-shaped light yellowish mark (scutellum) on the back. 
From the time of hatching to that of becoming adults, L ygus bugs 
pass through 5 growth stages, called instars; during these develop-
mental stages, the young bugs are called nymphs. The general body 
color of the nymphs is yellowish-green or bluish-green with dusky or 
brown mottling. In the third, fourth and fifth instars, the thorax of 
these nymphs is marked by 4 dark spots and between the third and 
fourth segments of the abdomen a distinct dark spot occurs. Although 
nymphs are wingless, their wing pads become slightly apparent in 
the third instar and are distinctly visible in the fourth and fifth instars 
(fig. 1). 
During their first two stadia, these young L ygus bugs are some-
times mistaken by alfalfa-seed growers for aphids or plant lice. Young 
Lygus bugs may be readily distinguished from aphids, however, by 
their sturdier legs and bodies, also by their ability to run about rapidly; 
whereas, aphids possess extremely soft bodies with long slender legs 
and their movements are slow and awkward. The mouth parts of 
Lygus adults and nymphs are fitted for piercing the tissues of host 
plants and for sucking the sap from them. Specific descriptions of 
these two species of Lygus bugs have been made by Shull (15, 16). 
Distribution of L. Hesperus and L. Elisus 
The tarnished plant bug, L. pratensis Linn., which is very closely 
related to L. hesperus Knight and L. elisus Van D. has been reported 
by various investigators as occurring in Europe and Asia, as well as 
throughout the greater part of the United States and Canada. Morrill 
(11) reported a bug, which was identified as L. elisus var. hesperus 
Knight, occurring in cotton and alfalfa fields in Arizona. McGregor (10) 
is of the opinion that II the tarnished bug ( L. elisus van Duzee) is prob-
ably a native of western America, and has been found in all cotton 
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Fig. I-Life history stages of Lygus hesperus Knight. R, first nymphal instari 
B, second nymphal instari C, third nymphal ins tar; D, fourth nymphal 
instari E, fifth nymphal instari F, adult femalei G , eggs 
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districts of the Pacific region." Knight (8) lists L. pratensis Linn. as 
typical from Alberta, British ~olumbia, Manitoba, Minnesota, Mon-
tana, North Dakota, South Dakota, Utah, and Washington. He states, 
"The typical variety has not before been recorded from North Amer-
ica. I have specimens of the typical variety from England and Ger-
many from which I am unable to separate the specimens recorded 
above." 
During this· investigation, specimens of L. hesperus and L. elisus 
were collected from farm lands in all counties of Utah and from 
many desert areas, mountains and canyons. 
Intensity of Lygus-Bug Infestations 
Methods 
For the purpose of determining the intensity of Lygus bug infes-
tations, together with their seasonal distribution and host-plant selec-
tion in the two largest alfalfa-seed districts of the state, representative 
seed fields and a few other alfalfa fields of Millard County and the 
Uinta Basin were swept at intervals of 10 days or 2 weeks during the 
summers of 1931 to 1933, inclusive. Beginning July 20, 1934, and 
continuing at irregular intervals during that summer until killing frosts 
occurred, sample alfalfa fields were swept in the seed districts of Box 
Elder and Cache Counties. On August 30, 1934 a single survey was 
made in the alfalfa-seed fields of Millard County. Commencing 
April 20, and ending September 30, 1935, periodic sweepings were 
made in Cache County. On August" 1, 5 seed fields were swept in 
Box Elder County and on August 17, 4 in Uintah County. In making 
these surveys, 50 sweeps with a IS-inch insect net were taken in each 
field sample. 
During the summers 1931 to 1933, inclusive, sample fields in 
Millard County were ,also swept5 • 
Field populations and seasonal distribution of Lygus bugs, both 
adults and nymphs in representative alfalfa-seed fields of the Uinta 
Basin as indicated by semi-monthly sweepings, from May 15 to Sep-
5 Sweepings in Millard County were made by George Whomham, at that time assistant 
field agronomist of the Utah Agricultural Experiment Station. All other surveys 
and sweepings were made by the writer. It is likely that some variation oc-
curred in 1he catches made by these two individuals even though the saqIe 
number of sweeps was made in each field and the same kind of insect ne ts 
and me1hods of making the sweeps ' were used in each case. 
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tember I, 1931 aqd '1933 and from May 15 to ·October I, 1932 are given 
in table 1. During 1931 Lygus adults were found most numerous. on 
July 10; the mean number .per field taken from 28 fields being ' 27.82. 
On that date most of the alfalfa was setting seed pods and the re-
mainder was in full bloom. Greatest numbers of adult bugs were 
Table 1. Field populauons and seasonal distribution of Lygus bugs, adults and nymphs, as 
they were found to occur in 
during 1931, 1932 and 1933 
representaUve alfalfa-seed fields of the Uinta Basin 
(50 sweeps with a 15-inch insect net in each field) 
Ly gus hesperus Knight and L. elisus' Van. D. 
Number of Adults Nymphs Total bugs Date fields 
swept Mean per Mean per Mean per 
Total field Total field Total field 
1931 
May 15 ... .... ...... ..... ... ... 16 14 0.88 21 1.31 35 2.19 
June 10 ... ............ ..... .... 25 252 10.08 450 18.00 702 28.08 
June 20 .. .. ....... .. ........... 20 343 17.50 245 12.25 588 29.40 
July 10 .. ...................... 28 779 27.82* 257 9.18 1,036 37.00 
july 20 ................ .. .. .. .. 22 351 15.95 833 37.86' 1,184 53.82 
Aug. 1 ......... .. ............. 25 497 19.88 2,731 109.24* 3,228 129.12· 
Aug. 15 ....... ............... 20 488 24.40 415 27.50 903 45.15 
Sept. 1 .... -- ----. ---- --- ---. -. 2 41 20.50 10 5.00 . 51 25.50 . 
Means for season ...... 19.75 · 17.50 31.41 48.91 
1932 
May 15 _.-. -_. _- --- ---_ . . _- -. 19 106 5.58 177 9.32 283 14.89 
June 1 -_ ... _---- ---- -------- -- 13 54 4.15 704 54.15 758 58.31 
June 15 -_ .. __ ._- _ .... _-----_ . 19 537 28.26 1,590 83.68 2,127 111.95 
July 1 ....... ... ...... .. . : ... .. . 25 1,242 49.68 590 23.60 1,832 73.28 
July 15 ................. .. .. ... 20 768 38.40 1,461 73.05 2,229 111.45 
Aug. 1 
------- ---- --- -- -- ------
18 809 44.94 2,524 140.22* 3,333 185.17* 
Aug. 15 .. ... ................. 25 1,820 72.80* 1,563 62.52 3,383 135.32 
Sept. 1 ._ .. -._--- -- .. _ ... . _-_ .. 15 524 34.93 1,618 107.87 2,142 142.80 
Oct. 1 _.--- -_ .. _- -- -_ ._. ------.- 10 580 58.00 633 .' 63.30 1,213 121.30 
Means for season ..... . 18.22 39.27 66.22 . 105.49 . 
1933 
May 15 .............. .. ...... 24 49 2.04 21 0.88 70 2.92 
June 5 .. ---.-.,._----- --_ .. -.. 22 219 9.95 2,157 98.04 2,376 108.00 
June 20 .............. .......... 19 816 42.95 9,236 486.11 • 10,052 529.05* 
July 1 
.. -- --. --- -- _ ... _-- ---- --- - 14 1,995 142.50* 2,571 183.64 4,566 326.14 
July 15 --_.-._ ._--_ . . . _- --_ . . -- 25 1,506 60.24 2,386 95.44 '3,892 155.68 
Aug. 1 ........................ 21 2,131 101.48 4,451 211.95 6,582 313.43 
Aug. 15 ---- --- -_ .. . __ ... -. .. - 10 603 60.30 1,213 121.30 1,816 181.60 
Sept. 1 ------_. _--_ .. ... . __ .... 11 485 44.09 1,833 166.63 2,318 210.72 
Means for season ...... 18.25 53.45 163.48 216.93 
• Maximum numbers for the year. 
found in the full bloom alfalfa. Nymphs were most numerous on 
August I, when the mean number collected in 25 fields . was 109.24. 
Greatest intensity of the total L ygus population was found to occur 
August 1 when the mean number of total bugs captured in 25 fields 
was 129.12. Of the total population occurring on this date, 73 percent 
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was in first-crop and 27 percent in second-crop alfalfa fields. .At this 
time most , of the .alfalfa had set seed pods. Pod production was poor · 
in many fields, and secondary vegetative growth had developed with 
new buds and blossoms. In these latter fields, Lygus bugs were far 
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. Fig. 2-Lygus bug populations, their seasonal distribution, and relative .abund-
ance in first-, secoI?-d-, and third-crop alfalfa, as indicated by mean 
numbers of total adults and nymphs collected in representative alfalfa-
seed fields ' of the Uinta Basin; periodically swept from May 15 to 
September 1, 193;1 and 1933, and from May 15 to O~tober 1, 1932. 
Fifty sweeps with a IS-inch insect net in each field. A, 1931; B, 1932; 
C, 1933 . 
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The peak of the total and nymphal populations in 1932 was also 
reached on August 1 with means per field of 185.17 for total bugs and 
140.22 for nymph's in 18 fields swept. On this date 48 percent of the 
total bug population was in first-crop alfalfa and 52 percent in second-
crop (fig. 2, B). The alfalfa was then podding poorly with some of it 
showing secondary growth with new blossoms. Of the adult popula-
lation 77 percent occurred in second-crop alfalfa, whereas 56 percent 
of the nymphal population was in first-growth alfalfa. 
Maximum numbers of total and nymphal bugs during 1933 were 
found on June 20; the mean number of total bugs was 529.05 and that 
of nymphs 486.11 for the 19 fields swept on that date. All of the bugs 
were then taken from first-growth alfalfa which was in the late bud 
and early blossom stage. On this date no second-growth alfalfa was 
of sufficient length to sweep. Highest numbers of adults occurred on 
July I, when the mean for 14 first-crop fields was 142.50. These fields 
were in full bloom and seed pods were beginning to set (fig. 2, C). 
Table 2 is a record of field populations of adult and nymphal 
Lygus bugs as they were found to occur in Millard County at 10-day 
or 2-week intervals from May 10 to September 10, 1931, June 1 to 
September IS, 1932 and from June 10 to September IS, 1933. It will 
be noted that in 1931, peak numbers. of total bugs and of nymphs 
occurred on June 10 with means of 64 and 45.42, respectively, in the 
7 first-crop fields swept. Maximum numbers of adults were taken on 
July 10 when the mean number in 20 second-crop fields was 23 (fig. 
2, A). Greatest intensity of population in 1932 was found on September 
15. The mean number of total bugs in 11 fields swept on that date was 
34.45 and of nymphs, 27.82. Of the total Lygus population then preva-
lent, 83.78 percent was in third-crop and the remainder in second-crop 
alfalfa. Peak numbers of adults in 1932 occurred on July 15; the mean 
number from 21 second-crop fields was 9.10 (fig. 3, B). 
In 1933 the total population was greatest on August 10; nymphs 
were also most numerous on this date when mean numbers were 92 
and 55, respectively. Of the total population, 91.53 percent was from 
second-growth and 8.47 percent from first-growth alfalfa. On that date 
most second-growth alfalfa was podding while some of it was in full 
bloom; in fi'rst-growth fields seed pods were nearly ripe. Adult bugs 
were most abundant on August 20 with a mean of 37.60 for the 10 
second-crop fields swept on that date (fig. 3, C). 
Analyses of the results of these annual surveys, covering the 
3-year period, 1931 to 1933 inclusive, indicate that Lyg~s-bug popu-
lations in alfalfa-seed fields were greater in the Uinta Basin than in 
Millard County. This condition may be due either partially or wholly, 
to the different practices followed by seed growers in these areas. In 
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the Uinta Basin first-growth alfalfa was customarily left for the produc-
tion of seed, whereas, in Millard County it was cut for hay and second 
growth was left for seed. When alfalfa fields are left throughout most 
of the growing season without being cut, favorable conditions are 
provided for uninterrupted reproduction of Lygus bugs. If the alfalfa 
is periodically cut, a positive check is made in the multiplicaiton of 
these insects, together with that of many other insect species inhabiting 
these fields. Numerous eggs of Lygus bugs, always present in growing 
a lfalfa, are destroyed when it is cut. 
Table 2. Field populations and seasonal distribution 0/ Lygus bugs, adults and nymphs, as they 
were Jound to occur in representative alfalfa seed /,ields of M iLLard County during 1931, 
1932, and 1933 ( 50 sweeps with a 15-inch insect net in each field) 
Lygus hesperus Knight and L. elisus Van. D. 
Number of Adults Nymphs Total bugs Date fields 
swept Mean per Mean per Mean per 
Total field Total field Total field 
1931 
Ma y 10 ........... __ .... ... . _-. 16 14 0.88 5 0.31 19 1.19 
May 20 -..... __ ........ -... -- .. 18 34 1.89 99 5.50 133 7.39 
June 1 ..... __ . __ . ... ... . .. . . . _-- 22 338 17.64 393 17.86 731 33.23 
June 10 ----_ ._----_ ... -- ....... 7 130 18.57 318 45.42 · 448 64.00 · 
June 20 ... ... ... ........... ...... 6 70 11.66 30 5.00 100 16.67 
July 1 __ •• eo __ ___ ••• _ _ _ _ •• • __ ._. 13 173 13.30 19 1.46 192 14.76 
July 10 . 0_.- __ ._--_ ... _--_._ -- --- 20 460 23 .00* 468 23.40 928 46.40 
July 20 ........ -......... _--_ .. 25 434 17.36 751 30.04 1,185 47.40 
Aug. -} --_ ..... -.- ..... .. _- -_ .... 15 238 15.87 188 12.53 426 28.40 
Aug . 10 . ... _-_ ........ .... -_ ... 23 326 14.17 414 18.00 740 32.18 
Sept. 1 .... --- -_ . .. __ ._- _ ...... 13 120 9.23 306 23 .54 426 32.77 
Sep t. 10 .--._- -.-------_.-----.. 7 34 4.86 9 1.29 43 6.14 
Means for season ..... ... 15.42 12.82 16.22 29.04 
1932 
June 1 a • •• • __ •• • _ ___ _ ··_·· · · _ · __ 15 18 1.20 95 6.33 113 7.53 
June 15 ._-- -- -------------_._.- 11 11 1.00 28 2.55 39 3.55 
July 1 
--- --- --- ----- --... _- .-._ ---
12 96 8.00 5 0.42 101 8.42 
July 15 . . . .. _--_._-_ ... -. -.-_ . . . . 21 191 9.10* 52 2.48 243 11.57 
aug. 1 
--- --- -- --- -- ----- _. _- -- --
22 91 4.14 431 19.59 522 23.73 
aug. 15 
---- -- ---- ---- --- -------
14 69 4.93 217 15.50 286 20.43 
Sept. 1 . __ .... -_ .......... -_._-.-- 12 75 6.25 114 9.50 189 15.75 
Sept. 15 -_ .. -... _- _. __ . . .... _- 11 73 6.64 306 27.82* 379 34.45* 
Means for sea son ........ 14.75 5.29 10.57 15.86 
1933 
June 10 ..... .... ... .. ............ 19 99 5.21 265 13.95 364 19.16 
June 20 ... . . _---_ .. __ .... ... ... 17 141 8.29 372 21.88 513 30.18 
Ju ly 10 -----_ ... .. _-- --- ------_.- 10 354 35.40 149 14.90 503 50.30 
July 20 . .. .... .. . , ... .. ....... .. .. 18 379 21.06 526 29.22 905 50.28 
Aug. 1 -.- ... _-- --- ..... .. _-_ .. _- 18 305 16.94 404 22.44 709 39.39 
Aug. 10 ._- -- ... . . -- --- ---- _._- . 15 555 37.00 825 55.00* 1,380 92.00 · 
Aug. 20 ... .. __ .- _ ..... . ... . _- 10 376 37.60* 254 25.40 630 63.00 
Sept. 15 .-------_ .. . _-- --- ----- - 4 ' 29 7.25 0 0.00 29 7.25 
Means .for season ..... ... 15.13 20.16 25.18 45.34 
*Maximum numbers for the yea r. 
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Fig. 3- Lygus bug populations, their seasonal distribution, and relative abun-
dance in first-, secondo, and third-crop alfalfa, as indicated by mean 
numbers of total adults and nymphs collected in representative alfalfa-
seed fields of Millard County,. periodically swept from May 10 to 
September 10, 1931; June 1 to September 15, 1932 and from June 10 
to September 15, 1933. Fifty sweeps with a IS-inch insect net in each 
field. R, 1931; B, 1932; C, 1933 
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fl suddenly changed environment may be responsible for the death 
of many young or newly-hatched Lygus nymphs. Environmental con-
ditions are suddenly changed when alfalfa is cut. The temperature is 
greatly increased as the shade previously provided by the growing 
alfalfa disappears and the fields are exposed to the direct summer 
sunshine. Relative humidity is also rapidly lowered because of a 
discontinuance of transpiration in the plants when cut. 
Lygus adults are usually able to escape an unfavorable environ-
ment by flying to uncut alfalfa fields or to those in which new vege-
tative growth has already begun. Data shown in fig. 3 fl, B, and C 
indicate that the Lygus-bug population increased in first-growth alfalfa 
until it was cut, at which time the bug population became appreciably 
and temporarily reduced after which it built up again in the new 
growth. fl similar course of events took place when the second growth 
was cut. 
Trends in Lygus Population 
Results of these surveys indicate further that there was an annual 
increase in the Lygus population in the Uinta Basin from 1931 to 1933. 
The mean number of total bugs taken per field swept during the season 
1931 was 48.91, 105.50 in 1932 and 216.95 in 1933. This is an increase 
of 115.70 percent in 1932 over 1931 and 105.64 percent in 1933 over 
1932. 
In Millard County, the mean number of Lygus bugs taken per 
field swept during 1931 was 29.04, 15.86 in 1932 and 45.34 in 1933. .R. 
decrease of 45.39 percent in the 1932 Lygus population is thus shown 
as compared with that in 1931; however, there was an increase of 
185.87 percent in 1933 over 1932. 
Cutting of nearly all first-crop alfalfa for hay between June 10 
and 20, 1932 mcty have been an important factor in reducing Lygus 
numbers in Millard County that season. In 1933 many first-crop fields 
were left for seed production. The relative numbers of bugs in first-
and second-crop fields in 1932 and 1933 are indicated in fig. 3, B 
and C. 
Ratio of adult and Nymphal Populations in First-, Second-, and 
Third-Crop .Alfalfa 
The ratio of adult and nymphal Lygus bugs as they were found 
to occur simultaneously in first-, second-, and third-crop alfalfa of 
various alfalfa-seed growing districts of the state from 1931 to 1935, 
inclusive, is specified in table 3. It may be noted from these data 
that following the cutting of a hay crop, Lygus adults decreased in 
uncut fields and increased in those having new, more succulent growth. 
This shift in relative numbers of adults was accomplished by their 
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l migration from older to younger alfalfa where the food supply was 
apparently more desirable cmd conditions were more favorable for 
oviposition and nymphal development. Increasing numbers of nymphs 
in the younger alfalfa resulted from the hatching of eggs which had 
been laid in it by the adults. Migration of adult L ygus bugs from 
field to field and from place to place within fields where conditions 
for feeding and reproduction were more favorable, was of frequent 
occurrence coincident with a change in enviro~mental conditions. 
Table 3. Ratio of adults and nymphs. respectively. in total Lygus populo,tions as t'leY occurred 
contemporaneously in first-, second-• . (lnd third-crop alfalfa (50 sweeps per field) 
Adults in Nymphs in 
Locality Date Fields Total First- Second- Third- First- Second- Third-swept bugs crop Cl'OP crop crop Cl' OP crop 
ntlmber number percent percent percent percent percent percent 
1931 
Uinta Basin July 10 28 1,036 66.02 24.17 9. 17 0.10 
July 20 22 1,184 4.39 25.25 67.99 2.37 
Aug. 1 25 3,228 8.92 6.47 64.38 20.23 
Aug. 15 20 903 20.93 33.11 7.75 38.21 
Millard Co. July 20 25 1,185 4.73 31.90 5.74 57.63 
Aug. 1 15 426 54.93 0.94 42.72 1.41 
Rug. 10 23 742 42.31 1.62 55.80 0.27 
Sept. 1 13 426 22.77 5.40 47.65 24.18 
1932 
Uinta Ba sin July 1 25 1,832 26.36 41.43 29.09 3.1 2 
July 15 20 2,229 4.22 '30.24 25.52 40.02 
Rug. 1 18 3,333 18.78 5.50 33.33 42.39 
Aug. 15 25 3,383 2.93 45.76 5. 11 4.37 41.68 0.15 
Sept. 1 15 2.142 1.96 20.63 1.87 11.90 63.17 0.47 
Oct. 1 10 1.213 29.43 18.38 29.76 22.43 
Millard Co. Sept. 1 12 189 35.98 3.70 49.21 11.11 
Sept. 15 11 379 15.04 4.22 3.43 77.31 
1933 
Uinta Ba sin July 15 25 3,892 8.99 29.70 54.98 6.33 
Rug. 1 21 6,582 9.98 22.39 18.09 49.54 
Rug. 15 10 1,816 14.98 18.23 13.00 53.79 
Sept. 1 11 2,318 8.50 10.48 1.94 3.72 71.39 3.97 
Millard Co. July 10 10 503 41.55 28.83 2 1.87 7.75 , 
July 20 18 905 12.27 29.61 44.20 13.92 ' 
Rug. 1 22 597 9.45 33.56 6.36 50.63 
Rug. 10 15 1,380 5.35 34.86 3. 12 56.67 
1934 
Box Elder Co. July 21 7 1.016 1.97 41.73 0.39 55.91 
Cache Co. Rug. 7 15 2,131 56.73 12.95 30.03 ' 0.29 
Rug. 23 15 550 39.09 32.18 26.00 2.73 
Millard Co. Rug. 30 16 2,349 3.45 16.01 1.49 79.05 
1935 
Cache Co. June 24 4 218 28.90 20.64 45.4 1 5'.05 
July 1 12 526 50.57 21.68 25.46 2.29 
Sept. 13 8 1,025 49.36 30.15 5.56 14.93 
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It will be observed, by reference to fig. 5 A, that on July 20, 1931, 
which was about two weeks after some of the first-crop alfalfa fields 
had been cut in the Uinta Basin and the second-crop had made a 
4- to 6-inch growth, 85.19 percent of the adult Lygus bugs caught on 
that date were from second-crop fields. On July I, 1932, when second-
crop alfalfa was first swept that season, 61.11 percent of the adults 
were in second-crop fields. 
It was observed that when first-growth alfalfa produced but few 
seed-pods and was left uncut, it usually developed a secondary vege-
tative growth bearing buds and flowers. Adult Lygus bugs would 
then migrate into this new growth to feed and oviposit. Within two 
or three weeks dfter such adult invasions a new generation of nymphs 
was produced. Examples of this condition may be noted by reference 
to fig. 5, A and B, which indicates. the situation in the Uinta Basin on 
August 1, 1931, and on September I, 1932, when the adult L ygus in 
first-crop alfalfa had increased 291.30 and 47.43 percent during a 11-
and IS-day interval, respectively, since the previous survey was made. 
Lygus-bug populations, their seasonal distribution and relativ~ 
abundance in first-, second-, and third-crop alfalfa in the Uinta Basin 
during the growing seasons of 1931, 1932 and 1933, are graphically 
represented in fig. 2 as indicated by mean numbers of total adults 
and nymphs collected from representative alfalfa-seed fields which 
were swept semi-monthly during the growing seasons of these 3 years. 
Similar data for Millard county are represented in fig. 3. 
Analyses of these data indicate: 0) that as first-crop alfalfa grew 
older, the L ygus population decreased and became larger in the more 
succulent 'second- and third-crop alfalfa, or where secondary growth 
developed in the first crop; (2) that following the cutting of first-crop 
alfalfa, which was usually done in Millard County from June 10 to 
20 and in the Uinta Basin from June 20 to July I, there was a temporary 
reduction of the Lygus population. 
During the summers of 1934 and 1935 opportunity was afforded, 
in connection with the performance of other entomological work, to 
make only irregular periodic surveys of Lygus populations occurring 
in various alfalfa-seed districts of the state. Data 'thus obtained por-
taining to total populations and their relative abundance in alfalfa 
of different stages of qrowth are represented in fig. 4. Comparison of 
the mean population occurring in Millard County, August 30, 1934, 
when the single survey for that year was made (fig. 4, B), shows that 
it was 27.88 percent greater than that occurring on August 10, 1933, 
at which time maximum numbers during the 3-year period 1931-33, 
inclusive, were prevalent (fig. 3, C). Destructive frosts did not occur 
in Cache and Box Elder Counties until near mid-November 1934, and 
Lygus bugs were active in the alfalfa fields until that time, as indicated 
in fig. 4, A and B. 
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Fig. 4-Lygus bug populations in representative alfalfa-seed fields , a s indi-
cated by irregular periodic sweepings. Fifty sweeps with a IS-inch 
insect net in each- field : .A: Cache County, July 20 to November 1, 
1934; B: Box Elder County, July 21 to 'November 10, and Millard County, 
.August ' 30, 1934; C: Cache County, ' .April 20 to September 13; Box 
Elder County, Augus t 1; Uintah County , Augus t 17, 1935 
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In Cache County representative alfalfa-seed Helds were swept 
either semimonthly or trimonthly during the entire growing season, 
from April 20 to September 13, 1935. The mean number of bugs found 
July 23, 1935, was 83.93 percent less than on July 20, 1934. However, 
on August 31 , 1935, the Lygus population was 57.67 percent greater 
than on August 23, 1934. 
This difference in bug prevalence appears to be accounted for, 
at least partially, by the fact that a greater proportion of second-crop 
a lfalfa was cut in 1934 than in 1935. ' 
On August 17, 1935, 8 sample alfalfa-seed fields in the Uinta 
Ba sin were swept for the purpose of obtaining an index of the L ygus 
population. The mean number of bugs captured on this date was 
6.96 percent greater than on August IS, 1933. The Lygus population 
in Box Elder County on August I, 1935, showed an increase of 10.44 
percent in comparison with that prevalent in alfalfa-seed fields there 
on July 21, 1934. 
In fig. 5 is graphically presented Lygus populations with adults 
and nymphs segregated, as they were found in representative alfalfa-
seed and alfalfa fields of the Uinta Basin during the growing seasons 
of 1931, 1932, and 1933. These data indicate that as younger, more 
succulent alfalfa developed, Lygus adults migrated into it and soon 
produced a new brood of nymphs which outnumbered the adult 
population. Similar data for Millard County are presented in fig. 6 
and they are given in fig. 7 for various alfalfa-seed districts of the state 
during 1934 and 1935. 
Host Plants 
Lygus hesperus and L. elisus have an unusually wide range of 
both cultivated and uncultivated host plants. Apparently these insects 
are able to feed upon most succulent plants. In Utah they have been 
collected from nearly all field, truck, garden, nursery, and orchard 
crops; from various ornamentals and most flowers; from meadows 
and other grasslands; from 'many native plants, and introduced weeds. 
In no other agricultural crop have L ygus bugs been found to occur as 
abundantly as in alfalfa. In August 1932, a 60-acre alfalfa field on a 
desert ranch situated in Pleasant Valley of the Uinta Basin, which 
was isolated approximately six miles from other cultivated fields, was 
found to be even more heavily infested with Lygus bugs than were 
other alfalfa fields in the basin. 
In early spring Lygus bugs were found to be more numerous in 
alfalfa fields than elsewhere. Many were collected from various 
species of common weeds, but relatively more of these bugs were 
found on mustards than on other weeds, especially after the mustards 
had begun to blossom. Few bugs were taken in the spring from 
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Fig. S-':"-Ratio of Lygus adults and numphs as the'y were found during the 
growing season in alfalfa of various stages of growth in the Uinta 
Basin. Average number of bugs caught per field swept with 50 sweeps 
in each one. A, 1931 ; B, 1932; C, 1933 
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grasses and clovers, rabbitbrush (Chrysothamnus nauseosus) and sage-
brush (Artemisia tridentata). These insects were found on Russian-
thistle (Salsola pesU!er) throughout most of the growing season. 
In the fall most L ygus bugs remain in the alfalfa fields until 
frost kills the succulent growth. Whenever warmer temperatures fol-
lowed frosts which had killed the alfalfa, many bugs wE!re found on 
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Fig. 7- Ratio of Lygus adults and ·nymphs in alfalfa of different stages of 
development and in various alfalfa-seed districts during 1934 and 1935. 
Average number of bugs captured per field swept in 50 sweeps in 
each one: A: 1934, Cache County; B: 1934, Cache County • .9: 1934, Box 
Elder and Millard Counties; A: 1935, Box Elder and Uintah Counties 
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ous other succulent weeds along fence lines, canal and ditch banks 
in, or near, alfalfa fields. During October 1931, relatively more Lygus 
nymphs, fourth and fifth instars, were found on western ragweed 
(Amh.,.osia psilostachya), than on alfalfa. These 2 host plants were in 
adjacent fields and the alfalfa had not been frozen. 
Crosby and Leonard (5) in abstracting important literature re-
cording injuries to various plants by the tarnished plant bug, L. pra-
tensis Linn., which is very closely related to L. hesperus and L. elisus, 
list the following 57 plants: apple, apricot, blackberry, cherry, cur-
rant, goo'seberry, grape, mulberry, pear, peach, plum, quince, rasp-
berry, strawberry, bean, beet, cabbage, cauliflower, celery, cucumber, 
potato, salsify, sea purslane, turnip, aster, Acroclinium, Antirrhinunt, 
balsam, Brachycome, Calendula, carnation, Centaurea cyanus, C. mos-
chata, chrysanthemum, dahlia, Dicentra, English laurel, fuchsia, Heli-
chrysum, Hydrangea, .marigold, peony, Pastianaca sativa, poppy, Sal-
via, sweet pea, Tagetes erecta, Urtica dioica, dwarf mountain June 
berry, lilac, barley, corn, hops, oats, wheat, timothy and tobacco. 
In addition to the host plants of the tarnished plant bug listed 
above, this insect has been reported by the investigators indicated 
below, to cause injury to, or to occur on, the following plants: alfalfa 
(Townsend, [18]); ash -tree and flowering shrubs (Washburn, [19]); as-
paragus (Drake and Harris, [6]); cantaloupe melon (Ogilvie, [13]); 
clover, daisy, "mare's tail" (Erigeron canadensis), (Haseman, [7]); kale, 
mullein (Chittenden and Marsh, [4]); goldenrod and wild aster (Pettit, 
[14]); cotton, (Morrill, [11]), and by L. elisus var. hesperus Knight (Mor-
rill, [12]); flax (Lafferty et a1. [91); onion (Severin and Severin, [17]); 
soybean, (Balduf, [1]); spinach, (Caeser and Guelph [3]); vetches (Z010-
tarevsky, [21]); and zinnia (Weigel and Sasscer, [20]). 
Table 4. Temperature and rain/all records at Fort Duchesne and Logan. 1931 to 1935. 
inclusive * 
Temperaure Precipitation 
Min- Max- Depar- Depar-Locality Year Elevation Mean ture from Total ture from imum imum normal normal 
degrees Fahrenheit inches 
Ft. Duchesne ........ 1931 4941 - 25 101 40.20 -4.20 3.74 - 3.06 
.... .. .. 1932 ~33 99 . 42.50 - 1.70 6.31 - 0.66 
........ 1933 - 35 102 45.50 +1.30 4.71 - 2.26 
...... .. 1934 2 99 49,40 +5.30 3.67 - 3.21 
........ 1935 - 9 97 45.90 +1.80 3.79 - 3.09 
Logan .................... 1931 4778 - 10 102 48.20 +0.60 12.32 - 3.87 
............... ... .. 1932 - 21 95 46.50 - 1.10 16,42 +0.10 
.................... 1933 --23 100 48.80 +1.20 11.93 - 4.39 
................. ... 1934 4 100 53.20 +5.60 11.79 - 4.44 
......... ......... .. 1935 - 8 97 48.90 +1.30 13.47 - 2.75 
·From Climatological Data, Utah Section, U. S. Weather Bureau. 
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Biology of L. Hesperus Knight and L. Elisus Van Duzee 
Studies of the biology of L. hesperus and L. elisus were made at 
Fort Duchesne and Logan. Minimum, maximum and mean annual 
temperatures and the annual rainfall occurring dU,ring the period of 
this investigation are specified in table 4. 
Late-Fall activity 
Results of periodic sweepings made in alfalfa fields during the 
last 23-day period of bug activity for the season 1930 are presented 
in table 5. It will be noted that the last field survey was made No-
Table 5, Mean number of Lygus bugs taken in 100 sweeps with a 15-inch insect ac t in eacll 
of 6 representative alfalfa fields at North Logan and Benson. Cache Count:;. during 
the latest 23-day period of seasonal bug activity. 1930 
October November 
Lygus bugs 20 22 24 27 29 8 12 
Males ........ ............ 9.50 16.20 12.00 8.67 13.33 6.29 8.14 2.67 4.00 
Females ................ 15.20 21.60 22.50 10.33 10.16 10.43 7.87 2.50 3.60 
Nymphs .. .... __ .. _---- - 0.40 1.00 ' 1.50 0.17 0:00 0.00 0.14 0.17 0.00 
Totals .... .. .......... 25.10 38.80 36.00 19.17 23.49 16.72 16.15 5.34 7.60 
Mean empera ture· 
F. degrees .......... 52 45.50 52.50 43.50 43.00 45.50 45.00 43.50 44.50 
·From Climatological Data, Utah Section, U. S. Weather Bureau. 
vember 12. A heavy snowfall on November 15, followed by sub-
freezing temperatures, ended all Lygus activity for the season. 
In addition to those made in alfalfa fields, sweepings were also 
made during late fall in various native grasslands, over sagebrush 
(Art;emisia tridenata), rabbitbrush (Chrysothamnus . nauseosus), Rus-
sian-thistle (Solsola pestifer), western ragweed (Ambrosia psilostachya) 
and other weeds growing adjacent to alfalfa fields. Data obtained 
in these sweepings indicate (1) that Lygus bugs continue their activities 
into late fall until frosts destroy the succulence of their host plants or 
until covered with snow; (2) that the nymphal population decreases 
rapidly with lowered temperatures; (3) that Lygus bugs were present 
on all plants specified above with the exception of sagebrush; (4) that 
greatest relative numbers of total bugs occurred on alfalfa, whereas 
nymphs were proportionately more abundant on perennial ragweed; 
(5) that most Lygus bugs which forage in alfalfa fields also overwinter 
in them; (6) that the population entering winter hibernation in these 
second-crop fields was approximately 30 percent of that which was 
present during July when the alfalfa was in bud and blossom. 
Ta ble 6. Results ohtained in studies of overwintering Lygus hugs ill wire·screen cages set in 
the field at Logan. winter t 930·3 t 
Vegetation over Population which entered Population which emerged in Cage Dates when bugs were hibernation spring from hibernation 
number which cages put into cages 
were placed Males Females Nymphs Total "Iales Females Nymphs Total Pel'centage 
Long grass Oct. 21, 29 and Nov. 8 288 348 }7 653 11 12 0 24 3.68 
2 Rlialfa and grass Oct. 24, 27, and 29 209 283 35 527 15 17 0 32 6.07 
3 Mallow * and dead 
potato vines Nov. and 6 266 264 5 535 12 11 0 23 4.30 
4 Rlfalfa Nov. 230 246 3 479 11 15 0 26 5.43 
5** Grass, willow 
leaves and weeds Nov. 11 and 12 167 155 323 9 7 0 16 4.95 
Totals ......... ........... ............ .. .. .. .. ... .......................... .. ... ........ ..... .1,160 1,296 61 2,517 58 63 0 121 4.81 
*Malva rotoundifolia Linn. 
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Overwintering 
In addition to studying overwintering Lygus bugs in their natural 
environment they were also studied in cages set in the field at Logan, 
Utah. Five 16-mesh wire-screen cages, 3x3x2 feet with open bottoms 
CInd their lower edges set in the ground to a depth of 3 inches, were 
used in various situations to enclose Lygus bugs about ready to hiber-
nate. Each cage was provided with a door (2 x 1 Y2 feet) to facilitate 
entrance to the cage for making periodic examinations of the hiber-
nating bugs. Various factors involved in the set-up of these cages 
a nd results obtained in the study are specified in ' table 6. 
Of the total bug population introduced into the hibernation cages 
during the fall only 4.81 percent emerged in the spring and 95.19 
percent perished. ·Five percent of the males and 4.86 percent of the 
females made their appearance in the spring and none of the nymphs 
were then found alive. The highest degree of winter survival occurred 
in the cages containing alfalfa. This high winter morta lity may have 
been largely due to abnormally low temperatures and the near ab-
sence of snow cover during the first half of th~ winter. Weather data 
covering this period are presented in table 7. 
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"From Climatological Data, Utah Section, U. S. Weather Bureau. 
Spring activities 
The first indication of emergence from winter hibernation in the 
cages occurred -on March 16, 1931, when one bug was observed feebly 
crawling on .the dead vegetation. On March 22, another bug was 
found crawling about but no more were found to have emerged from 
hibernation until .April 6. After the latter date, daily emergence con-
tinued until .April 27, when the last live bugs were found in the cages. 
Bugs were removed from the cages daily as they emerged. 
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F or the purpose of obtaining an index to the winter survival of 
L ygus bugs and their earliest spring activities under natural con-
ditions, periodic sweepings were begun in alfalfa fields on March 23, 
1931. Data obtained in these surveys are presented in table 8. 
Table 8. M ean numher of Lygus hugs taken in 100 swee ps with a IS -inch insect net in each 
of 9 representative alfalfa fields at N orth Logan and Benson, Cache County during 
the earliest 23-day period of seasonal bug activity. 193 1 
Lygus bugs Ma r ch 23 A p ril 6 Ap r il 8 A pr il 10 April 15 
Males .-.. --------"._ ..... -... . __ .. __ ... 1.00 3.43 1.44 1.00 1.09 
Females ....... . --....... ...... ..... _- 0.66 3.00 2.67 1.78 1.82 
Nymphs .. -- .. __ .. _-- _ .. _--- -- -.-. --.... 0.00 0.00 0.00 0.00 0.00 
Totals .. .... _-----.- .. __ ........ _-_ .. .. .. 1.66 6.43 4.11 2.78 2.27 
Mean temperature * 
F. degrees ......... .......... .. ... .. 36.50 56.00 45.00 50.50 47.50 
* From Climatological. Data, Utah Section, U. S. Weather Bureau. 
The mean number of Lygus bugs taken per field during this 23-
day period of earliest spring activity was 3.34; whereas, it wci's 19.96 
for the 23-day period of latest a ctivity during the p receding falL. These 
results indicate ci winter survival in the field of 16.73 percent. 
Bug Activities 
Rs in late fall, so in early spring, it was found that Lygu.s bugs 
were more abundant in alfalfa fields than elsewhere. Earliest feeding 
was observed to take place mostly on young alfalfa sprouts. With 
higher temperatures, bug activities were observed to increase . .. · 
Night Flyin9 
Capture of Lygus bugs in light traps set in fields and their pres-
ence about street lights in towns and cities during warm summer 
nights indicate that these insects do considerable flying and perhaps 
more or less migration at night. Greatest numbers of bugs were 
caught in the traps on warm cloudy nights during July and Rugust. 
No bugs were captured in traps during Rpril nor after September 15. 
Sweepings made in alfalfa fields during night intervals pointed to 
the probability that feeding activity is as great or even greater at 








Temperature * 65 
Lygus nymphs ...... 77 
Lygus adults ........ 220 









Lygus nymphs ...... 160 
Lygu!;! adults .......... 104 
Totals ........................ 264 
*Degrees Fahrenheit 
Table 9. Numbers 0/ Lygus bugs captured in periodic night and day sweepings in an alfalfa 
field at Fort Duchesne during July and August. 1933. Fi/ty strokes with a 15-inch 
insect net 
July 
Prebud Bud Beginning to blossom 
13 19 20 26 27 
12 :30 3 :30 1 :30 9:30 12 :30 3:30 1 :30 9:30 12 :30 3 :30 1 :30 
a .m. a.m. p.m. p.m. a.m. a.m. p.m. p.m. a.m. a.m. p.m. 
54 52 92 62 52 46 92 70 58 52 93 
55 88 66 32 21 3 22 40 172 III 99 
135 181 64 186 91 103 170 158 106 224 156 
190 269 130 218 112 106 192 198 278 335 255 
August 
Bud and blossom BlossolD 
Blossom and beginning 
to pod Blossom and podding 
3 1'5 16 23 24 29 30 
12 :30 3 :30 1 :30 9 :30 12 :30 3 :30 1 :30 9 :30 12 :30 3 :30 1 :30 9 :30 12 :30 3 :30 1 :30 
a.m. a.m. p.m. p.m. a.m. a.m. p.m. p.m. a .m. a.m. p.m. p.m. a.m. a.m. p.m. 
48 46 86 62 52 46 92 52 44 38 85 55 52 47 87 
34 248 450 299 761 1,157 847 98 264 165 349 247 147 125 128 
106 115 110 53 65 72 25 23 37 33 85 36 43 35 21 
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Life History Studies of Lygus Hesperus and L. Elisus 
in alfalfa 
Methods and Equipment 
In making life-history studies of Lygus bugs in alfalfa, the fol-
lowing procedure was followed: Wire-screen cages, 3x3x3 feet 
(fig. 8, A, background) were set over recently-cut alfalfa plants in the 
field. As soon as the alfalfa stems were long enough to permit and 
Fig . . 8-Wire-screen cages in which oviposition and injury studies of Lygus 
bugs were made at Fort Duchesne. R, General view with large cages 
in background; B, Close-up view of 6 x 12 inch cages 
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Fig. 9-Pyrroline cages for detention of Lygus nymphs after .hatching from 
eggs within enclosed alfalfa stems : . 
" ~ 
. .:. :i 
continuing throughout the bloom stage, 2 to 4 stems were daily 
enclosed ' within a smaller cage. These latter cages were constructed 
from l6-mesh wire window screening and scrim netting. Cylinders, 
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6 inches in diameter and 12 inches long, were made from the ' wire 
screen; on each end of these cylinders a 6-inch sleeve of scrim netting 
was securely and tightiy fitted (fig. $, B). These cloth sleeve.s. P?rmJtted 
convenient entrance to the cages as well as their enclosure about the 
bases of the alfalfa stems. They also allowed for the attachment of 
each cage to a wooden stake (2x2x48 inches) driven into the ground 
The stakes supported the cages, held the contained alfalfa stems in 
an upright position, and protected them from getting broken off. After 
the ' smaller cages were in place,S to 10 adult Lygus female~ f~r: eqch 
alfalfa s~m were copected from the field, introdu<;::ed intb·-c thEi cage 
and "left fo~ .24 hours, after which they were moved with the cage·,tO' a 
new sef. '<?f stems. During this 24-hour period eggs ,werfP ' laid .in the 
alfalfa st~ms. On the seventh dqy thereafter; the wir~c;ree~r·.cage 
was replaced by a pyrroline ~age ';of the same shape .@nd sIze .hqving 
close-mesh cloth sleeves . and ven:tiiating wiritlOt~s (fig. ~). The purpose 
of this change was to prevent the e's~'ape of" newly-l'tatched. nymphs. 
After the. seventh day, daily exominc;;dtOns were made to determiile 
when' hatching occurred. When nymphl appeared in these cages, the 
desired number were individually placed in separate pyrroline cages, 
7/ 8 x 2 inche~ (not including th~ 'cloth sleeves), each of which had been 
previously arranged over a raceme of yqung alfalfa buds ·on <;I grow-
ing alfalfa plant (fig. 10, A, center, ,pnd B). Each nymph was k~pt 
. ~ ~ 
within a separate cage during ~ its entir~, ~ev.elopment from the Hme. of 
hatching until its emergence"as " an: adult. 'All rearing cages' were 
shaded with burlap canoplet ~· Dcriiy" exarriinations. were. made to 
determine when molting occurred';' The completion of this process 
was evidenced by the exuviae (cast skin) 'of " t~e insect 'which was 
always readily found within its small cage, ;-
Matinq 
Only once during this investigation ;;'as a 'pair of bugs" ob~erved 
while mating and these quickly sepa;rated when disturbed. The 
posterior end of the male abdomen was attached to the ventral portion 
of the female cibdomen and the axis of the male body was at an 'angle 
of approximately 45 degrees with respecfto that of the female abdomen. 
The relative positions of these copulating bugs were somewhat analo-
gous to the end-ta-end contact common to many hemipterous insects 
during copulation. Dissection of females during the first week in Rpril 
1931 sho.wed that the eggs were then developing ~d by April 15, 
approximq,tely 90 percent of the females were gravid. These observa-: 
tions indicated that mating takes place soon -after the spring emergence 
of overwintered adult~. - . . .. ,. 
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Oviposition 
The earliest date on which Lygus eggs were found in the field at 
Logan was .April 17, 1932. In wire-screen oviposition cages at Fort 
Fig. lO- Pyrroline rearing cages used in life-history studies of Lygus bugs. 
A, General view. B, Close-up view of individual rearing cages such 
as seen ' in A, center 
Duchesne, the ':latest date that egg-laying was found to ' occur was 
September 25, ' 1933. The total length of the egg-laying season 0'£ the 
Lygus population :was , found to : vary with the length of ·the total. ef-
fective or favorable seasonal temperature. Effo:ds to ', determine the 
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number of eggs laid daily by individual females and the total number 
laid during their life proved unsuccessful. Results of periodic dissection 
of gravid females to ascertain the number of eggs possessed by them 
eire given in table 10. 
Table 10. Mean numher of eggs periodically possessed hy gravid Lygus females 
Number of Mean number Percentage Mean number of eggs per 
Date females of eggs per without female of those dissected female eggs with eggs 
1931 
April 13 -_ ... -- -_ ... _----- --- -- -- 6 13.67 0 13.67 
April 18 .--.. -.. -------_ . . . .. . _ .. 10 14.83 0 14.83 
April 26 .. __ ...... ... .. ... .. .... .. 15 22.46 0 22.46 
April 28 ............... _-.. --... -. 12 19.25 0 19.25 
May 8 ....... .... .. -.- ... -......... 15 16.66 0 16.66 
May 14 ....... ........ ....... .. .. 20 16.50 0 16.50 
June 13 .. ...... ............ ..... .. 15 10.20 0 10.20 
June 29 ............. -............ 15 14.90 0 14.90 
July 6 ..... -. ... .. __ . . _-.. . . . . . . _- 15 23.62 0 23.62 
Aug. 28 ..... -._ --.-_ .......... -_ .. 24 2.79 58.33 6.70 
Sept. 9 .. -.......... -..... ... -- .. .. 20 6.75 20.00 9.00 
Sept. 17 ..... ......... __ ........ 20 3.00 55.00 6.67 
Sept. 26 •. ..... _- --...... _-_. __ ... 15 1.87 53.33 4.00 
Total number of females dissected from April 13 to hdy 6, inclu-
sive, was 108. The mean number of eggs per individual during this 
period was 17.37. Comparative measurements of eggs from dissected 
females and eggs which had been- normally laid showed that some 
of the former were of the same approximate size as the latter. 
Eggs of Lygus bugs were found in-various parts and places of 
the alfalfa. Greatest numbers had' been oviposted in the apical three 
inches of the stems. Some were -found in the leaves, particularly in 
midribs and petioles, in rachises of racemes and in buds. Eggs were 
not found in lower portions of stems where the plant tissue was hard 
or woody. The relative situations of eggs dissected from alfalfa is 
indicated in table 11. 
Table It. Relative situations 0/ Lygus eggs in alfalfa, Fort Duchesne, Utah, June and 
July, 1931 
Percentage 
Origin of Number Below terminal bud Beluw In 
alfalfa of eggs three 
1st inch 2d inch 3d inch inches Leaves Petioles Buds 
percent percent percent percent percent percent percent percent 
Oviposition 
cages ... ... 246 41.06 25.61 15.04 2.85 3.25 7.72 4.47 
Field ... ...... ... · 180 .. -44.43 - 27..77 11.12 5.56 a _ 5.56 5.56 
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Where Eggs Are Laid in alfalfa 
Eggs were usually found one in a place in the plant tissue.. Occa-
sionally, however, several were found in close proximity t~ ' each 
other. Under this condition, the plant tissue had frequently split open 
at the point where the eggs were. In fig. 11 may be, seen some of 
Fig. II-Alfalfa stems from oviposition cages' showing splits at points where 
'several eggs ,had been :laid close together·: .. 
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these,splits in the alfalfa stems. Eggs were found to have been inserted 
full length and at an acute angle into the plant tissue with their caps 
approximately level with its surface. 
Freshly-laid Lygus eggs are white, more or less transparent, .cylin-
drical, and slightly enlarged near the middle, with the cap end con-
cave and the opposite end rounded. To the unaided eye, the surface 
of the egg is apparently smooth, but under a d~ssecting. mi"croscope a 
delicate hexagonal pattern ' can be seen occasionally more distinct 
near the cap. About seven days after being laid, the red color of the 
compound eyes and dorsal gland of the embryo can be seen through 
the egg shell and just prior to hatching, the cap-end of the egg becomes 
convex. The mean length of 53 eggs was found to be 1.018 mm., 
greatest mean diameter, 0.268 mm., and of cap, 0.242 mm. 
IncUbation Period and Length of Nymphal Stadia 
Summarized data obtained in life-history studies of L. hesperus 
and L. elisus during 1931, 1932 and 1933 are presented in tables 12, 
Table 12. Time required lor the development 01 various stages in the life history 0/ L. hesperus 
and L. elisus at Fort Duchesne. Utah. 1931 (Elevation 4941 leet) 
Develop- Tempera- Prectpl- Relative Number 
Standard ment ture F. tation· humidity Stages of of indi- Range Mean 
durl~ (mean) (inches) 'mean) development viduals (days) (days) . deviation 
1931 
Tune .......... 63.47 0.05 61.35 Incubation 219 11 to 14 13.03 0.68 
July .......... 70.51 0.05 60.55 period of eggs 122 II to 13 12.67 0.83 
Total eggs ............ .............................. 341 12.85 
June First 64 3 to 7 4.79 1.23 
Tuly nymphal ins tar 119 3 to 6 4.43 LOI 
Total first-ins tar nymphs ................ .. .. 183 4.61 
June Second 34 3 to 8 4.22 .43 
Tuly nymphal ins tar 63 3 to 7 4.00 1.16 
Total second-instar nymphs ............ 97 4.11 
Tune Third 22 3 to 9 4.63 1.19 
Tuly nymphal instar 36 3 to 8 4.19 1.05 
Total third-ins tar nymphs .................. 58 4.41 
June Fourth 14 3 to 9 5.52 1.13 
Tuly nymphal ins tar 28 3 to 8 5.10 1.07 
Total fourth-ins tar nymphs .............. 42 5.31 
June Fiffu 8 4 to 10 6.87 1.32 
July nymphal ins tar 11 3 to 9 6.29 1.03 
T<,?tal ,.fifth-fnstar nymphs ........... ~ ... _ .. 19 6.58 
*F.rom Climatological Data. Utah Section, U. s. Weather Bureau. 
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13, and 14. Results obtained relative to the various stages of develop-
ment are segregated according to the respective months and years 
during which the particular development was made. More or less 
Table 13. Time required for the. development of various stages in the life history of L. hesperus 




Tempera- Precipi. Rela.tive 
ture F. tation* humidity 
(mean) (inches) (mean) 
1932 
June .... ...... 61.94 
July .... .. .. .. 67.07 







Total eggs .... .. .......... ........................ . . 
Tune .. ........ 61.94 
July .......... 67.07 
Rug . .......... 64.58 














Same as above 





Same a s above 
Total third·instar nymphs .... .. .. ........ .. 
June 
Rugus' Same as above 
Rugust 





Same as above 
Total fifth-ins tar nymphs ................ .. 
Number 
Stages of of indi- Range 



















35 12 to 15 
77 11 to 13 

















2 to 6 
2 to 6 
3 to 6 
4 to 6 
2 to 5 
2 to 7 
3 to 6 
3 to 5 
2 to 4 
2 to 6 
2 to 7 
3 to 5 
19 2 to 5 
28 3 to 8 
52 2 to 8 
99 
6-. . 6 to 9 
6 8 to 12 
25 6to12 
12 7 to 12 
49 






















































variability, chiefly coincident with variations in temperature, occurred 
in the length of the incubation period and various stadia. 
Under the varying climatic 'conditions which occurred in the 
field du~ing three successive years of investigation, it was found that 
the mean ' total ti,rJ?e . ;required for development fr.9m freshly .laid eggs 
L YGUS BUGS IN RELATION TO ALFALFA-SEED PRODUCTION 37 
to the emergence of adult Lygus bugs in the experimental cages was 
as follows: 1931, 37.87 days; 1932, 37.53 days; 1933, 34.15 days. 
Table 14. Time required for the development of various stages in the lile history 01 L. hesperus 




Tempera- Precipi- Relat ive 
ture F. tation. humidity 
(mean) (inches) (mean) 
1933 
May ........ __ 48.30 
June _ ........ _ 67.10 
July ......... _ 68.81 








Total eggs ..................... _._ ................. . 






July .......... 68.81 
Aug . ......... _ 64.46 




Same as above 




Same as above 




Same as above 




Same as above 
Total fifth-ins tar nymphs .......... .. .... .. 
Number 















































16 to 19 
11 to 17 
12 to 14 
13 to 16 
2 to 6 
2 t04 
2 to 7 
2 to 5 . 
2 to 4 
2 to 5 
2 to 4 
2 to 4 
2 to 5 
2 to 5 
2 to 5 
3 to 6 
4 to 8 
4 to 8 
4 to 8 
"From Climatological Data, Utah Section, U. S. Weather Bureau. 
















































Repeated efforts to rear successive generations of Lygus bugs 
throughout their entire season of reproduction in the experimental 
rearing cages proved futile because of the mortality of the insects 
before the end of the season. It had been hoped that by this pro-
cedure the exact number of generations produced annually could be 
determined. 
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Some of the data obtained in thE?se studies indicated that the pre-
oviposition period of newly-emerged females varied from 8 to 10 days, 
with a mean of approximately 10 days. This time, plus that necessary 
for dev~lopment , from newly-laid egg$ to adult emergence, gives a 
total of approximately 46 days from egg to egg of succeeding genera-
tions. Egg-laying was found to begin in early April and -to continue 
until late September with some variation from somewhat earlier to 
later dates coincident with the occurrence of 'earlier spring and later 
fall seasons. Inasmuch as the data indicate approximately 46 days 
for the production of successive broods of Lygus bugs, it appears that 
there would be sufficient time in the Uinta Basin for the development 
of three or four broods annually. In view of the existence of somewhat 
different climatic conditions in other oreas in, Utah, it is highly prob-
able that ' four or five broods of these insects are annually produced 
in such areas. - : ' 
Lygus Bugs in Relation to :Alfalfa-Seed Production 
Experimental Methods 
The experimental work of this phase of the investigation was done 
under natural field conditions and nearly all of it was, performed on 
the Uinta Basin alfalfa-seed experimentdl farm of the Utah- Agricul-
tural Experiment Station at Fort Duchesne, Utah, during the period 
1931 to 1933. 
Plots of alfalfa growing either in hills, rows, or in thin stands 
where individual plants were well segregated were used in 'the in-
vestigations dealing with the relationships of Lygus bugs to seed 
production. Alfalfa plants growing under these conditions possess a 
larger feeding area, 'have more space for the development of vege-
tative growth, and usually produce more seed than when grown in 
thick stands. For the purpose of confining the bugs either on indi-
vidual alfalfa plants or on alfalfa stems, cages, similar to the two 
larger types described previously, 'were used. ' 
Cages were placed in position over alfalfa stems pruned so as 
to bear a specific number of buds, flowers, or pods, as desi~ed in any 
particular phase of the study. 
In order to eliminate, as much as practicable, variations due to 
hereditary and environmental differences present' in different' alfalfa 
plants, one or more complete replication$ of all tests was mad~ .An 
endeavor was made to control other varying factor$ in the experi-
mental cages while the i?Ug factor was varied qP desir~d., 
A setup for a test consisted of cages containing alfalfa stems 
bearing the sa~e number and kind pf specific plant parts, the various 
intensities of bug infestation used, together with one cage without 
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bugs to serve as -a check. Results obtained in the chec;k cages were 
used as the standard, or -l00 percent production, with whic:h the ·results 
obtained in , the bug-infested cages were compared. 
Ratio of Lygus Bugs To Sfalfa Stems and Racemes 
At the outset of these studies, it was felt desirable to obtain ;::m 
index concerning the ratio of Lygus· numbers to those of alfalfa stems 
and racemes of buds and flowers in representative alfalfa fields. In 
an effort to :obtain this index· tJ:le following procedure was executed: A 
cylindrical trap was designed and constructed so as to Gover 2 square 
feet of ground, together with the ·growing alfalfa and the insect .fduna 
occurring on it. This trap was 19.14 inches in diameter and 2.5 feet 
high, with 1 open and 1 closed end. On the side near its upper or 
closed end a wooden handle (6 feet long) was attached by means of 
special fittings. In the otherwise closed end, a sliding door (4x6 
inches) was provided. Sampling was performed somewhat 'as follows: 
When the area to be sampled in an alfalfa field was approached, the 
trap would be hoisted 3 to 5 feet above the ground by means of the 
handle; while thus- balanced, the operator w(:mld run forward, and 
with one arm extended full length, allow the trap to fall quickly and 
perpendicularly over the alfalfa before the insects had -time to get 
a way from the area covered by the trap. After the trap was dropped 
to the ground, it was supported in an upright position by means of 
the handle, while the operator quickly pressed its bottom edge into 
the soil and banked loose earth about it to prevent the escape of any 
insects. When the trap was in position the door in the upper end was 
opened sufficiently to introduce the end of the distributing pipe of a 
rotary hand-duster while a ' charge of calcium cyanide dust was ap-
plied, after which the door 'waS closed. After 'a few moments, or when 
~he cyanide had killec;l the entrapped insects, the trap was removed. 
A. canvas was· 'spread but alongside the treated areQ. The alfalfa 
from this area was ' closely' clipped with a sickle and carefully laid 
on the canvas. T-aken-stem -by-stem and ·bit- by bit" this alfalfa was 
shaken and jarred over a clean portion of the canvas where the dead 
insects could be seen and counted. In a similar manner the surface 
of the 2-square-foot area of gn.:mnd, together with its litter and alfalfa 
stubble, was carefully scrutinized for dead insects. 
Ten random samples were thus taken on July 1 and 3, 1931, in 
ea,ch of 2 alfalfa-seed -fields in the yicinity of Fort Duchesne. Data 
ob tained in thi,s study are Incluqed in table 15. 
It will be observed that tl;1e ·ratio .of L ygus bugs to alfalfa stems 
in field A was found to be 1 :4.66,- while in field B the ratio· was · 1 :6.45. 
In the 20 samples taken' in the two fields there were 1,535 stems and 
286 bugs; a ratio of 1 bug··to 5.37 stems and 1 bug to 94.94. racemes. 
Viewed from another angle, 286 bugs were recovered on an 'qggre-
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gate area of 40 square feet of alfalfa and the ground upon which it 
was growing. This is a mean of 7.15 bugs per square foot, or a 
population of 311,454 bugs per acre as found in two alfalfa fields with 
moderate or approximately average intensity of Lygus infestation in 
the Uinta Basin in 1931. 
Table 15. Ratio of Lygus bugs to alfalfa stems and racemes: Results obtained in use of insect 
trap. covering 2 square feet of ground together with the alfalfa growing on il. 
Fort Duchesne, July 1 and 3. 1931 
No. of ra- Lygus bugs No. of No. of 
No. of cemes on stems racemes 
Field sample stems 10 stems Adults Nymphs Total per bug per bug 
A: 1 ............. -.. _--- 101 180 1 16 17 
2 ................... 75 183 4 18 22 
3 ... .. _-_ ............. 55 99 2 20 22 
4 .......... -_ ......... 72 190 2 25 27 
5 .. ... _ ........... .. -- 97 180 2 20 22 
6 . .............. __ ..... 58 150 1 12 13 
7 ................. _ ... 76 156 2 12 14 
8 ......... .............. 96 250 5 11 16 
9 ...... -.. -_ .. .. ..... .. . 106 201 0 8 8 
10 ...... _-_ ........... . - 76 211 6 7 13 
Totals ................ ... 812 1.800 25 149 174 
Avg. per stem ... 18 4.66 84 
B: 1 ..... -_ .......... .... 74 123 9 5 14 
2 ......... .. ... ... ...... 79 304 10 6 16 
3 ...... .... . _-....... 73 133 8 5 13 
4 ..... .. . ........... -- 86 85 5 4 9 
5 .. .. ... ........ .... - 79 171 3 4 7 
6 .- .... ..... ... __ ..... 59 133 5 6 11 
7 -- ..... .... ---....... 86 247 8 5 13 
8 I 52 133 4 5 9 ..... --.- .-........ 
9 .... -............. 60 256 5 4 9 
10 .. -............... 75 152 6 5 11 
Totals ................. 723 1,737 63 49 112 
Avg. per stem ... 17.37 6.45 112.12 
Grand totals ..... 1 ,535 3.537 88 198 286 
Avg. per stem ... 17.69 5.37 94 .94 
Lygus Injury To Ellfalfa Buds 
Perhaps the most apparent or even conspicuous effect on alfalfa 
of Lygus feeding is that of bud-blasting. Blasted buds are apparent 
in Utah alfalfa fields soon after the bud stage of growth has been 
attained. During this stage the surface of alfalfa fields in which the 
Lygus infestation is particularly heavy, usually presents a grayish 
abnormal aspect. During this investigation, alfalfa fields were ob-
served in Box Elder, Cache, Duchesne and Uintah Counties in which 
bud-blasting was so excessive that the alfalfa failed entirely to develop 
blossoms. 
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Results obtained in tests to ascertain the effect of Lygus-bug 
feeding upon young alfalfa buds are presented in table 16. 
T ahle 16. Percentage destruction 0/ young alfalfa huds when exposed 5 days to L. hesperus 
Knight and L. elisus Van D. 
.Date 
1931 
No. of buds 
exposed 
August ... ...................... ... 3600 
Ratio of infestation 









Fig. 12-.A.l£a1£a stems with apical growth killed and buds blasted one week 
after a 24-hour exposure to an intense infestation of Lygus bugs 
Within 2 to 5 days after having been fed upon by Lygus bugs, 
the time varying with the intensity of infestation, alfalfa buds were 
killed or blasted turning from the normal green color to gray, light 
gray or white. In oviposition cages used in life-history studies of 
these insects, in which the degree of bug infestation was purposely 
made excessively heavy, apical ends of alfalfa stems frequently 
wilted downward from one to two inches within 24 hours after ex-
posure to the bugs. Most buds in the bug-infested cages · showed 
blasting effects within 48 hours. Buds and wilted ends of stems were 
: usually dead within a week or 10 days. These conditions are indi-
'caied in fig. 12. 
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Effects on seed production when alfalfa buds are exposed to 
Lygus bugs are indicated by the results obtained in field experimental 
cages as specified in table 17. 
Table 17. Percentage loss in numher of pods al}d seeds resulting ' from a 24-hour exposure 0/ 
alfalfa huds to Lygus hugs 
Date 
1932 
No. of buds 
exposed 
(racemes) 
June .................................. ...... 150 
June .. .. .................................... 150 
July .................................. ...... 150 
1933 
June ...................... .... ..... .. ....... 43 
June ............ ...... .. .. .... .... .. ........ 43 
June ........................................ 43 
















Relationship of Lygus Bugs to Flower-Drop in ,alfalfa 
In the alfalfa-seed fields of Utah d high percentage of flowers 
annually drop to the ground. Although flower-drop in alfalfa is a 
seasonal phenomenon occurring in greater or lesser degree every year, 
yet it is more excessive during some seasons than in others. 
In their studies of "Natural development vs. artificial tripping in 
alfalfa in relation to seed production", fo{ the. seasons 1926 to 1929, 
inclusive, Carlson and Stewart (2) found that a w~ighted average of 
24.2 percent of 16,541 alfalfa flowers formed seed pods under natural 
conditions of development. These results indicate that 75.8 percent 
of the flowers in this experiment dropped without forming pods. 
In connection with these investigations of L ygus bugs in relation 
to alfalfa-seed production it was found that only 24.05 percent of 
10,400 alfalfa flowers formed pods under natural field conditions 
during the summer of 1931, indicating that 75.95 percent of the blosso!:ls 
included in this test had dropped off the plants. Although it is natural 
for all organisms to produce germ cells in greater numbers than can 
be fully developed, yet it is questionable whether or not it is normal 
for approximately 75 percent of the flowers annually produced by 
alfalfa plants to drop off without further development. 
For the purpose of ascertaining the possible relationship of Lygus 
bugs to flower-drop in alfalfa, these insects were en caged with flower-
bearing alfalfa stems in the field at Fort Duchesne. The bug-flower 
ratio was varied in the respective cages which constituted an -indepen-
dent setup of the experiment and each setup was replicated several 
times. Results obtained in this study are presented in tables 18 and 19, 
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Table 18. Flower-drop in alfalfa resulting from exposure to Lygus hugs (L. hesperus and 
L. elisus) Juring the hloom period of approximately ten days during June and 
July, 1931 
No. of Ratio of 
replications infestation 
I bug to 
13 ........... ... .... ... .. .... ..... . ..... .... .. .. .......... .. . ........ . 50 flowers 
13 .................... ........... ........... .. ................ .... .... 25 flowers 






Table 19. Flower-drop in alfalfa resulting from a 24-hour exposure to Lygus hug 
Ratio of 
Season Replication infestation Flower-drop 
number I bug to percent 
1931 . ... ... _- .--- ...... _---- -.---... -.... _- -- 20 20 flowers 2.75 
20 10 flowers 5.32 
20 5 flowers 7.55 
1932 -- _.--_ ............. .. ... __ ... -.. .. _- ---- -.. -- 30 20 flowers 6.16 
30 10 flowers 6.93 
30 5 flowers 8.91 
1933 
----- ... -- ---- _._ .-........ _------- --_ .. -... 10 20 flowers 3.50 
10 10 flowers 7.50 
10 5 flowers 10.20 
With increased destruction of buds and flower-drop by Lygus 
bugs, alfalfa-seed production is proportionately reduced. Results ob-
tained in tests to ascertain effects of pod formation and seed pro-
duction in consequence of Lygus feeding on alfalfa during the blossom 
stage are contained in table 20. 
Table 20. Reduction in numhers of seed-pods formed and seeds produced resulting from a 
24-hour exposure of alfalfa flowers to Lygus hugs 
Ratio of Loss Season Replications infestation Pods Seeds 
number I bug to percent 
193 1 ..... .... .... .... ... .......... '20 20 flowers 14.37 
20 10 flowers 27.84 
20 5 flowers 39.52 
1932 ... .. ..... ... ...... .. .. ....... 30 20 flowers 25.98 21.19 
30 10 flowers 29.26 32.30 
30 5 flowers 37.63 39.92 
1933 
------ -.--------- -------------
10 20 flowers 15.70 37.79 
10 10 flowers 33.63 56.16 
10 5 flowers 45.74 67.85 
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In considering the losses" specified in tables 16 to 19 inclusive the 
fact should be borne in mind that the ratio of bugs to alfalfa buds or 
flowers in the experimental cages was purposely made many times 
greater than this ratio was found to occur in two sample alfalfa-seed 
fields (table 15). The reason for using this higher ratio in the experi-
mental cages was the hope of obtaining more pronounced evidence 
of the type and degree" of injury inflicted by the bugs. Although the 
intensity of bug infestation in the experimental cages was made exces-
sively high, it will be noted that the length of exposure was but 24 
hours in most cages; whereas, in the open field the plants were 
continuously exposed to the bugs. 
Relationship of Lygus Bugs to the Occurrence of 
Shriveled Alfalfa Seed 
In the production of alfalfa seed in Utah, a considerable amount 
of brown, shriveled and misshapen seed annually forms, the amount of 
which varies from year to year, apparently with differing seasonal 
and environmental conditions. Alfalfa-seed growers and seedmen 
particularly have questioned the cause or causes of the occurence of 
this poor quality and almost worthless seed. During threshing much 
of the shriveled seed is blown over into the chaff and largely escapes 
the notice of many farmers. Most of that remaining in the threshed 
seed is removed in the seed recleaning operation. Annual losses due 
to the failure of all seeds to develop properly are frequently much 
greater than is generally realized 
What relationship, if any, does Lygus feeding bear to the in-
cidence of shriveled alfalfa seed? The answer to this question was 
sought in a study of seeds which had been exposed to Lygus bugs for 
varying periods of time during the course of their development. Dur-
ing the summers of 1932 and 1933, the work was done on the Uinta 
Basin sub-station farm, and, in 1934, it was " performed at Logan. 
Alfalfa plants were selected upon which seed-pod formation was ap-
parently normal; these plants were growing either in hills, rows, or in 
thin stands in the open field. 
The chief purpose of this study was to learn whether or not, 
during a short period of infestation, the feeding of the bugs affected 
the quality of the seed. A summary of results obtained is given in 
table 21. 
In August 1933 alfalfa stems bearing 5 racemes of young newly-
formed pods, together with a few buds and flowers, were encaged 
with varying numbers of Lygus bugs. A few buds and flowers were 
purposely left to provide the bugs with a choice of alfalfa-plant parts 
upon which to feed such as they wer~ accustomed to in the open field. 
Bug infestation in the cages was . kept constant from the time of early 
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Table 21 . Results 0/ a 48-hour exposure 0/ 100 young alfalfa-seed pods to Lygull bugs 
(13 replications, August 1932) 
Intensity of Seeds 
infestation Plump Shriveled 
110. of Lygus total number percent number percent 
5 ........ ... .. ....... ........ .. ....... -........... 1,363 1,024 75.13 339 24.87 
10 ...... ..... ... _-_ .. _---- ... -..... __ ...... 1,167 801 68.64 366 31.36 
20 .. _-..... _-.. ......... ---.................. 1,265 757 59.84 508 40.16 
0 (check) .--.-.-.--_._. _--... -.. 1,433 1,037 72.37 396 27.63 
Uncaged check ..... .......... ........ 1,223 808 66.07 415 33.92 
Grand totaL ......... ........... 6,451 4,427 2,024 
bud formation until the seeds became ripe, a period of approximately 
three weeks. This was accomplished by examining the cages every 
other day and replacing the bugs which had died. Summarized results 
of this test are contained in table 22. 
Table 22. Results 0/ exposing 5 racemes of young alfalfa pods until ripe to Lygus bugs 
(10 replications, August 1933) 
Intensity of Seeds 
infestation Plump Shriveled 
/10. of bugs total number percent mHnber percent 
1 .. ........... ...... ............. ---._- 1,544 1,208 78.23 336 21.77 
2 --0 .---.--- .. _-." ... · ... ... ... · .. ---. 1,151 759 65.94 392 34.06 
4 ..... _ .. _--... __ ..... .... .. _ .... ..... -.. __ . 843 593 70.34 250 29.66 
0 (check) ---_ .......... _---_.-. 1,140 927 81.32 213 18.68 
Grand tota1. .... .... .. .... ....... 4,678 3,847 1,191 
In the 1934 study, s'ome of the cages were provided with pods, 
buds, and flowers and some had only pods on the alfalfa stems. Data 
obtained in this experiment are presented in table 23. 
Statistical analysis of the original data, briefly summarized in 
tables 21, 22, and 23, indicate the following: 
1. ~n 1932 the variance in the occurance of shriveled seed was 
only slightly influenced by the Lygus bug infestation during an ex-
posure of 48 hours. There was a small increase of shriveled seed, 
directly attributable to the bug feeding. 
2. Under conditions prevailing during the period of the test in 
1933, there was no significant influence on the quality of the seed 
resulting from the bug infestation. This may be accounted for in part, 
perhaps, by the fact that within three or· four days after the experiment 
had been set up in the field, all ' of . the alfalfa surrounding the tenth-
acre plot upon which the experimentdl cages were placed was cut for 
hay. ' All of the alfalfa on the" fdrm was heavily infested with Lygus 
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bugs, and when that which surrounded this particular experimental 
plot was cut, the bugs concentrated on it with ,the result that all alfalfa 
plants, including those upon which the insect cages were arranged, 
were seriously injured. This bug invasion introduced an unexpected 
factor which apparently influenced the normal course and results of 
the experiment. . 
3. In 1934 the bugs constituted a highly significant factor in 
the production of shriveled seeds. The Lygus infestation in the field 
where this experiment was performed was almost directly opposite to 
that which prevailed in the 1933 field. In 1934 the experimental plants 
were among a ·thin stand of volunteer alfalfa which had grown up after 
an old alfalfa field had been plowed. The pod-set on these plants was 
particularly good and the bug infestation negligible. This field was 
entirely isolqted from other alfalfa fi.~lds and from similar sources of 
heavy infestations of L ygus bugs. ' 
Table _3. Resulting effects on seed quality when alfalfa stems, each hearing 2 racemes of 
huds, flowers , and young pods. were exposed to Lygus adults until the seed was 
ripe , 1934 
Intensity of 
infestation 
110 . 0/ b ugs total 
1 .... ..... .. ......... .............. .. 784 
2 ... .. ...... ..... .... ... .. ..... .... .. 742 
4 .. ...... .... ..... ... .. ... .... ....... 653 
o (check) .. ......... .... ....... 800 















11 replications with ratio of infestation doubled 
2 ... .... .. .... ..... .... ..... .... ..... 484 206 42.56 
4 ... ................... .............. 504 157 31.15 
8 ........................... .. .... ... 673 182 28.04 
o (check) .... .................. 654 586 89.70 
Grand totaL ........ ........... 2.315 1,131 
10 replications with two racemes of pods only 
1 .... ... .... .. .......... ... .. .... ... . 433 286 66.05 
2 .... ............... ................. 446 239 53.59 
4 ........ .... .. ............. ......... 432 182 42.13 
o (check) .... ............ ..... . 628 563 \ 89,65 































Effects of Lygus-Bug Feeding Upon Vegetative Growth 
and Seed Development in Alfalfa 
Tests were performed to determine resulting effects on vegetative 
growth and seed qevelopment as well as the relative amount of injury 
inflicted by Lygus adults and nymphs, when afalfa was continuously 
exposed to these insects from the time when its sterns were from 2 to 4 
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inches long to seed ~aturity. In these tests 2 young alfalfa stems 
were encaged during this period within each of a series of wire-screen 
cages in which the Lygus infestation was kept constant by daily re-
p lacement of dead bugs. The lowest rate of infestation in these cages 
was 2.68 times that which was found under natural conditions in the 
field. It will be noted from the summarized data contained in table )/1 ~ that percentage reductions in length of stems and in the production 
of normal buds, flowers , seed-pods, and total racemes increased with 
the intensity of the bug infestation. Rlthough measurements were not 
made of the lateral growth of stems, it was observed that this also was 
noticeably reduced. Irregularity in the percentage increase of blasted 
buds resulting from greater intensity of Lygus infestations was appar-
ently correlated with decreased production of fruiting structures under 
the latter conditions. 
Comparison of the amount of Injury Inflicted by Lygus 
adults and Nymphs 
Data presented in table 24 indicate that greater injury was 
inflicted by nymphal than by adult bugs. 
Figures 13 and 14 indicate reductions in vegetative growth of 
alfalfa stems resulting from continuous exposure to Lygus adults and 
nymphs from the time the stems were 2 to 4 inches long until mature 
pods were formed. Two stems are shown fro;rn each of 4 cages in which 
the bug infestation was as follo~s: R, 1 bug; ' B, 2 bugs; C, 4 bugs; 
D, 0 bugs (check). 
In a similar test, excepting that nymphal bugs were not used and 
exposure of the alfalfa to Lygus adults began in the bud stage, alfalfa 
stems bearing 10 healthful racemes of bu.Q.s were introduced into 
separate wire-screen cages, together with 1 and 2 bugs to each cage, 
respectively. Similarly caged alfalfa stems unexposed to the bugs 
served as checks. Six replications were made of this test and sum-
marized results obtained in it are contained in table 25. 
The probable reason for the smaller decrease in the number of 
racemes of bloom :where the ·intens1iY of bug infestation was doubled, 
is that the number of blasted buds under the latter conditions, was 
so greatly increased that blossom development was proportionately 
prevented. 
No. of No. of bugs 
Month repli- to each 2 
cations stems 
Tuly 15 1 adult 
·15 1 nymph 
15 2 adults 
15 2 nymphs 
15 4 adults 
15 4 nymphs 
Aug. 9 1 adult 
9 1 nymph 
-13 1 adult 
13 2 adults 
13 4 adults 
Table 24. Lygus adults and nymphs in relation to vegetative growt1. and seed development 
in alfalfa and comparison of the amount of injury done hy adult and nymphal Lygus 
hugs. Continuous exposure to tIle hugs was from the prehud stage to the maturity 
of seed pods. Uinta Basin. t 933 
Reduction in 
Normal racemes of Pods Length of Total ), 
stem (inches) racemes Buds Flowers Racemes Number 
percent percent percent percent percent percent 
8.22 0.60 39.37 71.27 80.03 82.77 
14.88 21.34 53.07 80.34 89.96 90.97 
21.72 36.40 84.56 88.24 98.29 99.22 
25.52 43.49 90.77 94.14 95.05 95.72 
29.50 44.60 78.74 100.00 100.00 100.00 
35.06 62.84 100.00 100.00 100.00 100.00 
13.63 15.56 56.01 8.88+ 51.92 7.00 
16.52 3.08 28.80 34.28 78.85 75.00 
10.69 20.58 100.00 95.58 100.00 100.00 
13.25 57.38 77.62 100.00 100.00 [00.00 
23.47 73.06 91.70 100.00 100.00 100.00 
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Fig. l3-Illustrative of resulting effects on vegetative growth of alfalfa after 
continuous exposure to Lygus adults in -wire-screen cages from the 
time the stems were 2 to 4 inches long until mature seeds were 
formed. Two s tems -were put in each cage and all four cages were 
on the same plant. Infestation: A. 1 adult; B, 2 adults; C, 4 adults; 
D, none (check). The broad white line in the lower right-hand comer 
of each of the four divisions is a photograph cif "a 6-inch ruler which 
was placed near the alfalfa stems as an index to their lengths 
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Fig. 14-Illustrative of resulting effects on vegetative growth of alfalfa after 
continuous exposure to Lygus nymphs in wire screen cages from the 
time the stems were 2 to 4 inches long until mature seeds were 
fonned. Two stems were put in each cage and all four cages were 
on the same plapt. B, 1 nymph; . B, 2 nymphs; C, 4 nymphs; 
D, none (check). The broad white ' fine in the lower right-hand comer 
of each of the four divisions is a photograph of a 6-inch ruler which 
was placed near the alfalfa stems as an index to their lengths 
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Table 25. Lygus adults in relation to seed development in alfalfa when exposure to the bugs 
began in the full bud stage of the alfalfa and was kept constant to the maturity of 
seed. Alfalfa stems were pruned so that 10 racemes of buds were contained in each 
cage. Six replications. Uinta Basin. July and August 1933 
No. of bugs Increase in number of aDecrease in racemes of 
to each 10 Original buds 
racemes of totally B'lasted Racemes Pods Seeds buds stripped buds (new) of bloom 
percent percent percent percent percent 
300 1,092 64.32 25.79 7.17 + 
2 355 1,425 35.68 67.42 53.81 
Experiments for the Control of Lygus Bugs in alfalfa 
Experiments were performed on the Uinta Basin substation alfalfa-
seed farm to determine the efficiency of various insecticides in the 
control of Lygus bugs. 
Methods 
These insecticides were applied with a traction alfalfa duster on 
one-tenth acre plots of full-grown alfalfa. In most of the applications 
a canvas, 12 feet long, was attached to the distributing boom and 
dragged behind it for the purpose of holding the insecticide down 
into the alfalfa as much as possible and to stir the bugs to activity 
so as to increase · the likelihood of their getting a lethal dose of the 
poison. Just before applying the insecticidal dusts, samples of the 
. insect population swept from the alfalfa, were put in wire-screen cages. 
These cages were then placed in the alfalfa, as neCI!' to the top of the 
plants as a cage could be made to rest and immediately in front of 
the approaching dusting machine. The object of this procedure was to 
observe the effects of the insecticide on the encaged insects which were 
unable to escape or to seek protection by crawling under vegetation 
or into crevices in the ground. Summarized results obtained in these 
tests are given in table 26 . 
.Although the sulfur failed to kill either nymphal or adult Lygus, 
it had a repelling effect on them. One and two weeks after the sulfur 
applications, the Lygus population on treated plots was 23.47 and 
18.78 percent less, respectively, than on adjoining untreated plots . 
.A pronounced sulfur odor was continuously evident for 3 weeks follow-
ing application. The final set of seed pods on sulfur-treated plots, how-
ever,. was not appreciably different from that on untreated plots. 
Ten days after receiving the nicotine-sulfate dust, the alfalfa 
possessed approximately 50 percent more blossoms than did the same 
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Tahle 26. Summarized results obtained in experiments for the control of Lygus bugs. Uinta 
Basin substation alfalfa-seed farm 
Dat e Insecticide Amount Time of Temper-
Dead Lygus 
(after 1 hour) 
1933 used Strength applied appli- ature Wind per acre cation Cages Field 
percent pounds degrees F. Percent est . 110 . 
June 22 Dusting sulfur 100 10 11 a.m. '87 None 1.07 0 
June 26 Dusting sulfur 100 15 10 a.m. 82 1.64 0 
June 30 Dusting sulfur 100 25 2 p.m. 86 0 
June 30 Nicotine sulfate 4 16 1:15 p.m. 87 17.39 8 
July 17 Nicotine sulfate 6 16 1:15 p.m. 96 21.16 20 
July 17 Nicotine sulfate 8 16 2 p.m. 98 53.72 30 
June 30 Calcium cyanide 40 20 2:15 p.m. 84 11.28 7 
July 11 Calcium cyanide 40 40 5:30 a.m. 40 47.19 35 
variety of alfalfa on adjoining untreated plots. Also at this time the 
L ygus population on the plots treated with 8 percent nicotine dust was 
42.17 percent less than on adjacent untreated plots. 
Results obtained with calcium cyanide indicated that this material 
was relatively less effective against Lygus bugs than the nicotine dusts. 
This may have been due, in part, to the fact that some difficulty was 
experienced in obtaining a uniform distribution of the calcium cyanide. 
It appeared to be too heavy for either the size or power of the dusting 
machine fan. Mostly because of this situation some burning of the 
alfalfa resulted. 
Although the results obtained with the nicotine and calcium 
cyanide dusts indicated considerable promise for the control of Lygus 
bugs, particularly of nymphs, costs of treatment were rather high. A 
single 16-pound application of 6 percent nicotine-sulfate dust cost 
$3.59 per acre for materials only; the 8 percent dust cost $4.66 and a 
20-pound application of calcium cyanide cost $4.00 per acre. 
1937 Control Tests 
During the summer of 1937, on the Greenville farm at North 
Lpgan, tests were made of various other _ insecticides or combinations 
of them to ascertain their effectiveness in Lygus bug control. The test 
plots were 93x23 feet. On some of the plots used for this work, first-
growth alfalfa was growing with its .reproductive parts in various 
stages of development, while second-growth alfalfa in the prebud stage 
at the time the treatments began was growing on -the remaining plots. 
The Lygus population was excessive in both first ond second-growth 
alfalfa. It was heavier, however, in the ..first .gz:owth ·at the beginning of 
treatment. ".. '.
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Application of the insecticides was made with a rotary hand 
duster at the rate of 20 pounds per acre. Immediately before applying 
the insecticidal dusts, 50 sweeps with an insect net were taken from 
each plot for the purpose of comparing the L ygus population in them 
prior to dusting with that to be found at different intervals of time 
following the treatments. Also immediately before application of the 
dusts, a number of adult and nymphal Lygus bugs from each plot to 
receive treatment, were put into a seperate wire-screen cage. This 
cage was placed on top of the plants until after the dust had been 
applied, then it was put in the shade under the plants. 
The percentage of en caged adult and nymphal bugs, to which 
the various insecticides proved fatal during each hour of a 3-hour 
period following exposure - to the treatments, is presented in table 27. 
Although these results are variable, they indicate that those insecti-
cides containing pyrethrum were more effective and that increased 
efficiency of the insecticide was usually proportional to its pyrethrins 
content. Periodic changes in the Lygus population following applica-
tion of the various insecticides are indicated in table 28. 
Much of the variance which occurred in the Lygus populatio."l 
folldwing application of the insecticides, as indicated in table 28, 
may be accounted for, in part at least, by flight migrations of adult 
bugs and by increased numbers of nymphs which hatched from eggs 
after application of the insecticides, although these eggs were contain-
ed in the alfalfa tissues prior thereto and were unaffected by these 
treatments. Bug-catches obtained by sweeping treated plots, indicated 
that three or four days after application of the insecticides, the bug 
population usually began to increase in these plots. 
The 1937 costs of materials only, applied at 30 pounds per acre, 
were: 
1. Sulfur _ ....................................................................................... $1.35 
2. Sulfur - paris green (9 to n .......................................... ......... 2.27 
3. Sulfur - pyrethrum dust, containing 
a. 0.20 percent pyrethrins .................................................... 3.21 
b. 0.30 percent pyrethrins ........................................... .. ...... . 4.30 
4. Gypsum -·pyrethrum dust (0.30 percent pyrethrins) ........ 3.92 
1938 Control Tests 
The 1938 control tests were made on an 80-acre farm located in 
a small alfalfa-seed district 7 miles southwest of Fillmore, Millard 
County. This faim: was planted with Grimm alfalfa in 1925 and has 
produced a seed crop annually during recent years. All of the alfalfa 
received one irrigation in 1938, part in March and the remainder in 
en 
ol>-
Table 27. Summarized resulls of 1937 tests {or tlIe conlrol of L hesperu.s Knig1tt ami L. eiisll s 
Van D. at tTIe Greenville experimental {arm, NortTt Logan~ Percentage of encageJ 
hugs ~illed 
PercentaKe of encaged Lygus dead after c:: Py~eth- Amount Number Num~r of Lygus 0-:3 Per- l hour 2 hours 3 hours :n Insecticides used centage rIDs applied of repli- lD cage ::c 
content per acre cations 
Adults Nymphs Adults Nymphs Adults Nympha :n Adults Nymphs Q 
percent pounds number number number percent percent percent :::u (5 
Sufur ....... .. .. ....... ..................... .1 00 0 20 3 17 20 8.33 0 10 0 13.33 0 c:: r' 
Sulfur 90 0 20 2 20 13 0-:3 c:: 
and paris green ........ .. ... ......... 10 0 0 7.50 0 7.50 0 :::u 
Sulfur 15 0 20 2 17 18 
:n 
r' 
and paris green .... ............. ..... 85 5.00 0 12.50 2.50 1.75 5.00 ~ Sulfur 90 'U 
and pyrethrum ... .... .......... ..... 10 0.20 20 2 10 18 25.00 31.5 32.50 36.50 42.50 44.00 tT:l :::u 
Sulfur 85 ~ 
and pyrethrum ....... .. ... .. .... ... . 15 0.30 20 2 20 20 37.50 25.00 55.00 37.50 55.00 50.00 ~ 
Gypsum 90 0-:3 
and pyrethrum .. ..... ..... ... ....... 10 0.20 20 2 18 13 32.50 18.00 46.50 51.50 65.00 51.50 en 0-:3 
Gypsum 85 :n :j 
and pyrethrum ..... ........ ... .. ... . 15 0.30 20 2 20 10 17.50 30.00 47.50 37.50 47.50 37.50 0 
Sulfur 65 Z 
and pyrethrum ....... ........... .... 35 0.175 30 4 20 20 40.00 10.00 50.00 17.00 57.00 35.00 tI:l c:: 
Sulfur 65 r' 
and pyrethrum ... .. ~ , ............... 35 0.70 30 3 20 20 50.00 71.00 80.00 73.00 90.00 81.00 r' g 
Sulfur. 60 Z 
and pyrethrum .. ... .. ~ ... ........... 40 0.20 30 2 12 12 20.50 12.50 21.50 12.50 46.50 20.50 N 
Sulfur 40 CD 0l>-
and pyrethrum ... .. .. ........... :... 60 0.30 30 2 11 6 28.00 4.00 33.00 4.00 45.50 4.00 
Sulfur 85 
and pyrethrum .... ~ . ..... . .......... 15 0.30 30 2 11 6 60.00 8.00 60.00 8.00 85.50 20.50 
Table 28. S ummarized results of 1937 tests for tIle control of L. lwsperus Knight and L. elisus 
Van D. at the Greenville experimental farm. North Logan. Number of hLLgS present 
on field plots before and after application 0/ insecticides 
, Bugs captured Percentage decrease (- ) or increase (+> of 
I~id~;i- Percent- Pyre- Amount irl 50 sweeps adults and nymphs after treatment Date before 
1933 thrins applied treatment 24 hours 48 hours 3 days 7 days used age content per acre 
Adults Nymphs Adults Nymphs Adults Nymphs Adults Nymphs Adults Nymphs 
.. 
-< 
percent pounds number percent percent percent percent G) 
Tuly .' c: til 
19 Sulfm: 100 0 20 70 25 40.00- 4.00+ 20.00- 8.00+ 15.71- 75.71 + 32.86+ 56.00+ OJ 
19 Sulfur a:1d 90 c: 
paris green 10 0 .20 53 17 58.49- 52 .94~ 56.60- 52.94- 35.85- 47.06- 1.89- 29.41+ G) til 
19 Sulfur and 90 Z pyrethrum 10. 0.20 20 41 12 60.98- 66.67- . 70.73- 33.33- 24.39+ 16.67- 29.27- 33.33+ 
19 Sulfur and 85 ::Xl 
pyrethrum . 15 Q.30 20 51 9 66.67- 0.00 72.55- 77.78- 21.57+ 11.11+ 9.80- 23.33+ Pl 
:0 19 Gypsum and 85 :j 
pyrethrum 15 0.30 20 47 5 63.83- 60.00- 55.32- 200.00+ 46.81- 260.00+ 19.15+ 80.00+ 0 
19 Check plot 0 o - 55 18 . 12.73+ 272.00+ 34.55+ 16.67- 10.91 + 5.56- Z 
20 Sulfur 100 0 20 34 7 11.76- 71.43- 82.35+ 214.29+ 5.88+ 7li.43- 2.94+ 128.57+ --':l 
20 SuHurand 85 0 
paris green 15 0 20 30 7 40.00- 342.86+ 16.67- 142.86+ 43.33- 57.14+ 43.33+ 271.43+ te 
20 Gypsum and 90 ~ pyrethru~ 10 0.20 20 41 11 0.00 0.00 7.32+ 45.45+ 26.83- 0.00 24.39- 109.09+ 
20 Check plot 0 55 18 12.73+, 272.22'+ 34.55+ 16.67- 10.91- lLll- 10.91+ 5.56- '"rj :p 
Aug. m 
12 Sulfur and 65 fa 
pyrethrum 35 0.175 30 74 40 1.67- 35.94- 32.94+ 43.18-- 37.65- 20.45- 0 
12 Check plot (7 reps.) 0 69 23 53.62- 104.35+ 13.04- 52.17+ 10.14- 47.83+ 1.45- 113.04+ "'d 
25 Sulfur and 60 ::Xl 0 
pyrethrum 40 0.20 30 72 25 25.42- 10.92+ 4.13- 5.42+ 16.05·- 4.19+ 29 .82- 145.32+ 0 
25 Sulfur and 40 c: 
pyrethrum 60 0.30 30 55 33 39.32- 52.03- 27.29- 3.09+ 11.83- 12.99- 23.82- 50.19+ Q 
25 Check plot (3 reps.) 0 66 27 10.61- 0.00 36.36- 3.03- 68.18- 18.18+ (5 
30 Sulfur and 40 Z 
pyrethrum 60 0.30 30 66 70.32- 5Lll- 4Ll2- 8.39+ 37.43- 113.89+ 
30 Check plot (3 reps.) 0 20 29 45.00+ 10.34+ 5.00+ 34.48+ 15.50+ 43.83+ 150.00+ 110.34+ 
~ept. 
7 Sulfur and 60 
pyrethrum - 40 0.20 30 74 56 61.25- 8.67- 61.07- 55.78- 27.55- 45.83- 27.27- 33.50- (J1 
7 Sulfur and 40 (J1 
pyrethrum 60 0.30 30 70 48 41.43- 83.33- 27.14- 8.33- 12.86- 16.67+ 1.43+ 2.08-
7 Check plot (3 reps .) 0 50 61 0.00 0.00 36.00+ 0.00 28.00- 22.95- 44.00+ 24.59-
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May. The first growth alfalfa was cut for hay between June 20 a nd 
July 1. 
Insecticides used, their strength and rate of application are 
indicated in table 29. 
Table 29. Insecticides used in 1938 control tests, their slrengtl1 and rate 0/ application 
Insecticide used Percentage 
rat io 
1. Sulfur ... ...... :. ........ .... ... ..... .. ... .... .... ....... .... .. .... . 100 
2. Sulfur 85 
and paris g reen .. ... .. ... ... ... .. ... .. .. ..... .. .... 15 
3. Sulfur 75 
and pyrethrum powder (AL......... .... .. 25 
4. Sulfur 50 
and pyrethrum powder (D)... .. ..... . 50 
5. Cyanoga s (H-dust) ...... ... .... ..... .... .......... ...... 100 










(per acre ) 
pounds 
10, 20 a nd 40 
10, 20 and 40 
la, 20 and 40 
10, 20 a nd 40 
5, 10 a nd 20 
20, 40 a nd 80 
Each insecticide with its three rates of application was replicated . 
3 times and 4 applications of all treatments were made. The size of each 
experimental plot was one acre. Treatments in each replication were 
randomized by chance. The insecticides were applied with an alfalfa 
traction dusting machine having a 12-foot canvas attached to and 
trailing behind its 20-foot distributing boom. Applications were made 
between day-break and 10 a.m. at which time atmospheric conditions 
were found to be most suitable for this operation. 
When dusted on alfalfa, immediate and early effects of the 
various insecticides upon Lygus adults and nymphs inhabiting the 
alfalfa was ascertained by enclosing 10 adults and 10 nymphs within 
small wire-screen cages and placing them in the path of the dusting 
machine during application, then examining the insects periodically. 
The Lygus population on each plot immediately before application 
of the insecticides was compared with that which was found I, 3, 5, 
and 7 days after the insecticides were applied. Bug populations were 
determined by the sweep method in which 10 sweeps were made a t 
each of 5 different randomized spots in each plot. 
The insecticides were applied at 4 weekly intervals beginning 
July 15 and ending August 11. During this period the .alfalfa, considered 
from the standpoint of seed development, was most susceptible t;) 
Lygus-bug injury. The first application was made just before the alfalfa 
carne into bud. At the outset, it was expected that seed-pod formation 
would be completed within the 4 weeks during which the insecticidal 
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applications were to· be made. This -did not prove to be the case, how-
ever, inasmuch as most of the seed pods formed after the treatments 
were finished. 
Results , , J 
Caged bugs exposed · to . ,the various insecticides used, as pre-
viously described, were not :~ilied in sig;nHicant numbers. Heaviest 
applications. of cyanogas, pyrethrum, sulfur-paris green, and Ie thane 
dusts produced less than a IO-percent kill. Rccording to bug-catches 
by the sw~~p method b~fore .and after application qf the insecticides, 
Lygus numbers were not significantly reduced. On September 22, just 
before tile seed crop was to be cut, comparison of seed-set on treated 
with that on untreated plots indicated no significant · differences b 
the relative number of pods formed. . 
Results obtained in the 1938 field tests were not so good as those 
obtained in the 1937 hand-treated plots. Conclusions drawn from 
results obtained in all of the experimental tests described herein for 
the control of Lygus bugs' are: (1) None of the insecticides tested ar8 
sufficiently effective to justify costs of application; (2) Lygus bugs 
possess a high natural resistance to most insecticides now available; 
(3) The · discovery of an insecticide or a combination of insecticides 
thoroughly destructive to Lygus bugs is seriously needed; (4) Further 
investigations "for the discovery of practical and economical methods 
for the control of L ygus bugs in seed alfalfa are highly desirable. 
Prevention and Cultural Control 
Inasmuch as Lygus bugs overwinter in the adult stage in and 
near the alfalfa fields, obtaining protection in the crowns of the plants, 
under rubbish, crop refuse and weeds, it is important that fields be 
kept as clean as practicable by good cutting and complete removal 
of the crop; also, by cleaning weeds and other plants from ditch banks, 
roadways, and fence lines in autumn. 
In view of the fact that L ygus adults migrate from older to younger 
and more succulent alfalfa in which to feed and to lay their eggs, the 
bug population might be appreciably reduced, or prevented, if a 
uniform practice were adopted by an entire alfalfa-seed district with 
respect to using either all first- or all second-growth alfalfa for the 
production of the seed crop. If conditions permit seed development 
from second-growth alfalfa and if all first-growth is cut at about the 
same time, great numbers of Lygus eggs, always present in growing 
alfalfa, are destroyed when the cut alfalfa dries in the process of hay 
making, and the young nymphs, particularly, -are also exterminated 
by sudden changed environmental conditions resulting from the elimin-
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ation of the shade and humidity previously provided by the growing 
alfalfa. 
Further destruction of nymphal bugs may be accomplished by 
draggipg alfalfa fields after the hay has been removed from the land, 
as quickly as practicable after cutting and before new growth makes 
much progress. An effective drag for this purpose may be improvised 
by arranging either net-wire fencing or a barbed-wire entanglement 
among the teeth of a spike-toothed harrow, which are inclined back-
ward about half way, and properly weighted while being operated. 
Such treatment cuts off all vegetative growth from the alfalfa plants 
leaving the nymphal bugs to perish from lack of food and exposure to 
the excessive heat of the sun. If an alfalfa field is infested with bac-
terial wilt it ~hould not be cultivated because of the danger of increas-
ing the spread of this disease. 
Natural Enemies 
During this investigation, few natural enemies were observed 
attacking these insects. Apparently natural enemies are a negligible 
factor in the control of Lygus bugs in Utah. Nabis ferus (Linn.), the 
common damsel bug, which occurs in considerable numbers in all 
alfalfa fields, was frequently seen feeding upon first- and second-
instar Lygus nymphs. On September I, 1933, 47 percent of 36 Lygus 
eggs dissected from alfalfa stems, was found parasitized by an un-
determined species of mymarid egg parasites. These parasites when 
found were in the pupal stage. 
Summary and Conclusions 
Alfalfa-seed yields in Utah declined from an average of 6.4 
bushels per acre in 1925 to 1.2 bushels in 1930, a reduction of 81.25 
percent in 5 years. For the entire United States during the same period, 
the decline was 27.59 percent but the low point for the 10-year period 
1925-1935 inclusive, was not reached until 1932 when the average acre 
yield was 1.95 bushels, a decrease of 48.28 percent from the 1925 
production. 
Chief factors suspected of either causing or contributing to reduced 
alfalfa-seed yields in Utah have been failure of pollination, unfavorable 
soil-moisture relationships, adverse temperatures or unfavorable humid-
ity at critical periods, and insect pests. 
Lygus bugs were found to be the most abundant insect inhabitants 
of alfalfa-seed fields, with the exception of thrips, during the bloom 
period. Results obtained in random sampling, indicated a Lygus popu-
lation of 7.15 bugs per square foot or 311,454 bugs per acre in 2 
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representive alfalfa-seed fields in the Uinta Basin in 1931 in which 
the intensity of infestation was approximately average. 
Identification of the Lygus bugs found infesting alfalfa fields in 
Utah disclosed the presence of 2 species, namely Lygus hesperus Knight 
and L. elisus Van Duzee. 
Although found infesting an unusually wide range of plants in 
this state, yet alfalfa appears to be the choicest host plant of these 
L ygus species. 
L. hespel'Us and L. elisus pass the winter in the adult stage, hibernat· 
ing in or near the fields under debris, weeds, grass and crop litter. 
Activity begins in early spring. In alfalfa, most eggs are laid in the 
terminal two inches of the stems. 
The incubation period of Lygus eggs was found to vary with 
weather conditions, lower temperatures requiring longer periods. Mean 
lengths of this period were found to be: 12.85 days for 341 eggs in 1931, 
13.03 days for 147 eggs in 1932, and 14.93 days for 183 eggs in 1933. 
The mean time necessary for development from freshly laid eggs to the 
emergence of adults was found to be as follows: 1931, 37.87 days; 
1932, 37.53 days; 1933, 34.15 days. With a preoviposition period ap-
proximating ten days, the total time necessary for the production of 
each brood of bugs approached 46 days. Data obtained in life history 
studies indicated the development in Utah of three to five broods an-
nually, varying with the character of growing seasons and climatic 
conditions in different sections of the state. 
Results obtained in these studies indicate that Lygus bugs signi-
ficantly increase the occurence of blasted buds, blossom-drop and 
shrivelled seed during the production of an alfalfa-seed crop. The 
degree of injury was generally found to vary directly with the intens-
ity of the bug infestation. These results further indicate that although 
Lygus bugs are a major factor in causing bud-blasting, shriveled seeds 
and perhaps other pathological conditions adversely affecting seed 
development in alfalfa, apparently they are not exclusively responsible 
for these phenomena. 
Results of the experimental testing of various insecticides which 
currently held greatest promise of efficiency for the purpose, have 
indicated that they are not effective in either destroying or repelling 
Lygus bugs. No insecticide has yet been discovered that has proved 
adequate, economical or practical in controlling Lygus bugs in alfalfa. 
Some measure of prevention and control of these injurious insects 
may be obtained by practicing good farm sanitation in keeping ditch-
banks, fence lines, roadways, waste places and all cultivated land 
free from weeds and crop litter. If such material does accumulate, it 
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should , be" burned in the fall so that , it will not afford ' hiberna tion 
quarters for overwintering adult bugs. . -
'Seed growers of an entire community , or a seed-growing 'district 
should ' adopt a uniform practice with respect to selecting : either all 
first- or all second-growth alfalfa for the production , of the seed crop. 
Simultaneous occurence of both first- and ~econd-crop alfalfa provides 
Lygus bugs with mo.st favorable, conditions for multiplication. 
Some of the females of a Lygus population are daily~ : if not hourly, 
laying eggs in the tissues of th~ growing alfalfa. Cutting , of the alfalfa 
destroys myriads of niese eggs and ' serves , to check the otherwisa 
unir~.terrupte.d multiplicatio'n 'of the bugs.. . ',. ' 
If the first-crop hay can be quickly removed before ,:new growth 
makes much of a start and if the prospective seed f~eld can , then be 
immediately dragged so as to rub or cut off ,all green ' growth, most of 
the nymphal bugs will be destroye'd and adult bugs will fly ~lsewher~. 
This pr()cedure serves to reduce appreciably the bug populati~n which 
gradually increases after a new gro~th of alfalfa <;ievelops. This is 
due ' to the fact that adult bugs move in to feed and lay eggs for the 
production of new broods of nymphs. ' ' 
. . . ~ 
Neither cultivatio~ nor dragging should be done. in :wilt-infestE?9 
fields. -
College series 563 
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